





GINEERING 


An Mlustrated Weekly Fournal 


EDFORD STREET, STRAND, LONDON, W.C.2 - - TELEPHONE: TEMPLE BAR 3663 

















LONDON, FRIDAY, JUNE 22, 1956 PRICE 2s. 











‘ 


} 
eo ~ 
ss Sa 
. ~ 




















June 22, 1956 EF EERING «aS 






wigs 
gl 


a 






























































The World’s Leadin 


INIECTION EQUIPMEN™ 


CAV. LIMITED, ACTON, LONDON, W.3 




























Mm \GINEEf NG June 22, 1956 


> UCKET, 


BARGES 
SALVAGE and 
SLUDGE VESSELS 
TUGS and 
KINDRED CRAFT 


with 


STEAM DIESEL or 
ELECTRIC POWER 


for 
Seagoing, River, 
Harbour and Estuary 
Service. 


Twin Screw Stern Well Barge loading 
BUCKET HOPPER DREDGER “CARRICK,” 


constructed for the L.M.S. Railway Co, lay aiSy 


LIS 
SIMMONS & CO., LTD * RENFREW ;: SCOTLAND 





WM. 





The CHURCHILL-STURM 
HYDRAULIC DRIVE 


Driven by a constant speed motor, this unit replaces 
gearbox, clutch and brake, providing infinitely variable speed 
control over a wide range, forward or reverse, with constant 
torque up to about one-fifth of the maximum speed; con- 
stant power output over the remainder of the speed range 
and high efficiency under all conditions. 


Available in nine sizes from 14 to 32 H.P., it is the ideal 
form of drive for all types of machinery. 





INTERNATIONAL 

MACHINE TOOL 

EXHIBITION 1956 an 
June 22-July 6 


Olympia - London AN 
















CHURCHILL-STURM FIMITED 
WALNUT TREE WALK, LONDON, S.E. 


A COMPANY OF THE CHARLES CHURCHILL GROUP 
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Fahy re —— MIROG ia 


2s | a HIGH GLOSS MAINTs a 


Miroglo is a high gloss@int with goustr00s 
the outstanding quails neces. pio, 3 
sary for factory andamndustrial as 
| — application. A minimuit number Log 
aaa ’ of coats are needed § give an 
exceptionally tenacious finish 
which will last for many years ja of 
Miroglo is washable and easy to 
apply. It affords the maximum 
reflection of natural and artificia 
light (90% with white). 








Ee 


EEtE 


For the protection of machinery, ' 
Miroglo Machinery Enamels, 7 
abrasion and oil resistant, are ” 
recommended. Where required, mer 
special Miroglo products are also wiih 
available to withstand the action vi 


of cutting oils and coolants. 

We have fully qualified technical 
A Power House of the labl , 
Teedais Haale sented personnel available to assist you 
with Miroglo. (Photograph with scientifically planned colour 
by courtesy of Messrs. schemes for every surface and 
Thames Board Mills Ltd.) , 

advise on paint specifications. 


a SE) ¢ po | EREEEeEs 


W & Jj LEIGH LTD TOWER WORKS MILL HILL BOLTON LANCS London Office: 15 St Helens Place London EC 3 


SPECIALISTS IN THE MANUFACTURE OF PROTECTIVE PAINTS 


._ 





CARTER HYDRAULIC 


INFINITELY VARIABLE SPEED GEARS - 
bay 


a 
“A’’ DESIGN GEARS... 1°65 H.P.—35 H.P. 4 


“FE” TYPE GEARS . . . 0°625 H.P.—3-0 H.P. ; 


Carter Gears are available with Hand, Electric Remote or Lever controls, 
and these are full adjustable with the drive running or stationary. The 
Gears may be used to pick up a load from zero r.p.m. and are particularly 


suited to drives requiring automatic control arrangements. 








‘fF’ TYPE CARTER GEAR FITTED ¥ 
ELECTRIC REMOTE SPEED CON! 


Information is available on the many variable speed drives already supplied, and we be 
pleased to forward our folders ENG/6. 


o. its 
Ren Taal 
aan 


’ a 7 4378 9 
CARTER GEARS LTD. BRADFORD 3 ENGLAND  2HONE: BROOic  ADFORD 
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RICE-HYDRAULIC tina ‘Seebe 


Unsurpassed for riveting, flanging, forming, or any purpose for which 
heavy plates, sections, etc., have to be manipulated and formed. 


RICE & C0. cums) LTD. 


HYDRAULIC ENGINEERS 
LEEDS, ENGLAND 


Telegrams: “PRESS, LEEDS" Telephone: 75805 
Code: ABC, 5th and 6th Editions 





lakers of: PUMPS, ACCUMULATORS, For LOCOMOTIVE BUILDERS, pstearecy tease 
NVETERS, PRESSES, FOR FLANGING RAILWAY WAGON MAKERS, ey og 


BENDING AND STRAIGHTENING, BOILERMAKERS, SHIPBUILDERS, Several sizes. Any | 











DEEP PRESSING, LEAD PIPE TANK & GAS-HOLDER MAKERS, power. London Office: 
EXTRUSION, BALING STEEL SCRAP, CONSTRUCTIONAL ENGINEERS, 46 QUEEN VICTORIA STREET, E.C.4 
WOOL, COTTON, Ete. RAILWAYS, DOCKS, STEELWORKS, Etc. Telephone: City 7546 


Steady/ 


—with Bailey’s NEW Class G3 Foster Pressure Regulators 





Bailey’s new ‘G3’ pressure regulators supersede the highly successful 
‘G2A’ series. Stronger construction and greater ease of accessibility for 
maintenance are special features of this latest series in the Bailey range. 


GREATER DURABILITY 


The three points where the most wear takes place have been replaced to provide 
more durability. Pilot valve tops are now of forged bronze or alloy steel and valve 
and seat materials are harder. 


SIMPLER MAINTENANCE 


Spring chambers, pilot valve assembly, and the separate pilot valve strainer are 
all easily accessible. 











EXCELLENT PERFORMANCE 

e Close regulation within + 4 p.s.i. at low reduced pressures. 

e Pressure rise only 1°% of initial pressure under dead-end conditions. 

e Remote reduced pressure supply pipe easily fitted for extra sensitivity, or for 
more even performance under special conditions. 


Please write for leaflet giving full details. 
o . i 
S VALVES 


SIR W. H. BAILEY & CO, LTD - HEAD OFFICE AND WORKS: PATRICROFT - MANCHESTER 
Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
London Office: 4 Domingo St., London, E.C.1. Phone: CLErkenwell 0791/2 SLUICE VALVES - REDUCING VALVES * TEST PUMPS - TURNSTILES 
gwwvn 
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CLASSIFIED ADVERTISEMENTS SECTIO : 
V N. 
For all advertisements classified under the headings of Tenders, Appointments Open, Situations Wanted, Patent Agents, Partnerships, Wanted, &c., Auction S:| 
' , » AUCtIon Sales, Publicati 
For Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the first four lines or under and 3s. = line up to one inch. When an advertisemer>: meas nun” 
inch or more, the charge will be at the rate of 36s. per inch. 5% allowed on 6, 10% on 13, 15% on 26 and © on 52 Weekly insertions. If use is made of » 4 ei 
the extra charge is 2s. per insertion with the exception of advertisements appearing under Situations Wanted. Prospectuses and Notices of Company Meetings £25 = rer ID 
Copy instructions must be in our hands first post Monday for the following Friday's issue. Address to the Manager, ENGINEERING LTD., 35 and per column, KIN 
Py pos Y ’ . ford St., Strand, W C2 its 
Inclusion of advertisements must be dependent on space being available. — TON 
108 
‘nndataniienninaiide actnsiacceteannaaliion fies NE 
‘ “ie ——. pUT 
} (a) 
THE HIGH COMMISSIONER FOR INDIA invites UNIVERSITY COLLEGE OF SWANSEA. | N v _— 
EDUCATIONAL. TENDERS for the supply of:— | assia plications are invited for EITHER an | GCOVEREMENT OF BaITISH cULams. | 
tity. | 
cuits. enue silted teliats iene Otis.” | SHIP IN ELECTRICAL ENGINEERING. Ii | required to inspect Carine U, (FACTORIES) ! 
Mechanical and Production Engineering, Draughts- BARE COPPER WIRE 42 S.W.G. | is desirable but NOT essential that candidates’ | relating to working and safety enn tthe eatin ) 
manship, etc., for the A.M.I.Mech.E., A.M.LP.E., ai.. ON eee | intevent be none Say Sehts: tanstntes circuitry; | local officers. Experience as o"- = train 
G and other Professional examinations. - te om iy SRS | control systems, w can e power speed | essential with either a spector . 
EM.L INSTITUTES, DEPT. EG. 30, LONDON, Forms of tender may be obtained from the | control apparatus; or aerials. ap a in susunieed or ky Ragin eal equivalent 0 
War iseecLeeD Wilk Biv 19 | DIRECTOR GENERAL, INDIA STORE DEPART- | _ Salaries: engineering experience including knowletze of oo : 
MENT, GOVERNMENT BUILDING, BROM-| Assistant Lectureship, not less than £550 per age | ure vessels. “Threesete een ‘A 
YARD AVENUE, ACTON, LONDON, W.3, on or | annum. Salary scale £950 to £1200 with lump sum surat “ 
—— after 22nd June, 1956, at a fee of 10s., which is not| Lectureship, £650 by £50 to £1350 per annum. | (point of entry according to cover rtulty Ar 
| returnable. If payment is made by cheque, it | Commencing salary in each case will be at a point ponen. merous leave, lo = hae Free am 
should please be made payable to “ High Commis- | on the appropriate scale according to age, qualifica- | Further iculars and aj lies ti neome Tax. re 
EXPERIMENTAL WORK. | sioner for India.” Tenders are to be delivered by | tions and experience. Membership of the F.S.8.U. | DIRECTOR OF RECRUL' MENT. try “3 
2 p.m. on Friday, 27th July, 1956. | and children’s allowance scheme. OFFICE, GREAT SMITH STREET OeEnAL an 
RESEARCH ENGINEERS Please quote reference No. 75/56/RLY. Miil me. 4 e555 ba | be obtained from THE | 8.W.1, quoting BCD. 132/30/01 Closing an a 
OS Merwe rd , UNIVERSITY COLLEGE, SINGLE- | receipt of initial i nly, 195 4 
‘ THE DIRECTOR GENERAL, INDIA STORE | (eix SN a : sULY te 10 plications | -neceiahaaggiemasiil ee 
t DIRECTOR GENE . INDIA STO | (six copies) must be sent by JULY 16, 1956. L979 
LIMITED, | DEPARTMENT, GOVERNMENT BUILDINGS, | ’ “ 
i - " SROMYARD AVENUE, ACTON, LONDON, W.3, as aay ADMIRALTY require i 
Northampton Grove, © y, London, onion PRODUCTION ENGINEERS (UNESTAB. wef 
N.1. Canonbury 4244/5/6. We have over TENDERS for the supply of :— STATE ELECTRICITY COMMISSION OF LISHED) in various places in U.K. Various “Wi 
25 years’ experience of experimental work RECUPERATOR EQUIPMENT FOR VICTORIA duties in production of mechanical, electrical and ° 
and prototypes. We design, develop and CUPOLA FURNACE. | Sh Ben electronic equipment for H.M. Ships and include > 
. | Forms of tender, which are returnable by 3rd SENIOR POWER STATION STAFF design for production, advice on production methods as 
manufacture special purpose and labour | August, 1956, may be purchased at the above address Bos ‘ and se of estimates. Must have recognised Al 
saving machines, all at the above address, —«| t @ cost of 10 shillings. The State Electricity Commission of Victoria seeks | 9PPrenticeship or equivalent training, and possess a ad 
Our range is from the s t tific | In your application for tender please gem applications from engineers with the requisite niversity Degree, A.M.I.Mech.E., A.M.I.E.E. or may 
mallest scien | reference No. 1558/56/SMM/CIV.2. 148 | qualifi exempting qualifications. Age not less than 25 f 
instruments to 3-or 4-ton machines. After | ualifications and experience for appointment to its | Salary scale £741 to £1160. Starting salary from o 
bs | a in ae y from hous 
& prototype machine has been made and : iP positions and at salaries commensurate with their £741 at age 25 up to £1018 according to age.—Forms, su 
found satisfactory we can manufacture THE MARITIME SERVICES BOARD qualifications and experience quot C67/6A, from -L.N.8., TECHNICAL t 
omens - OF NEW SOUTH WALES. The salaries of Power Station Superintendents AND SCIENTIFIC REGISTER (K), 26, KING Hes 
y as are required. G 656 CONTRACT NO. 56/4. | Fange from £42166 (minor stations) to £42506 STREET, LONDON, 8.W.1. @ 663 OFF 
a | (major stations) a Assistant Power Station —_—_—_——_ ENT 
alii aia EXTENSION OF CLOSING DATE. Superintendents from £41784 to £42816 respectively. ak eee Wal 
- wit gers , ra hese salaries include the current cost of livi STRY Works B Ch 
qTENDERS wil, now pe tweived until sis adjustment of A408 per annum and are the mais | 4) pose aygg( Shin LONDON eo 
COURSES. delivery and maintenance of one 16-in. Cutter rhe Octeaieaion te constituted as a semi-govern- (hsp iy Car Gade eal 4 TH 
cicsnisiiinsiitiiatins woe pm pt os or a | mans authority by Act of Parliement and is one of the eeetiens experienced in one or more of the 
OUD UGH ¢ JRNEMOUTH. iy ane 2 est € mmon- _ 
— © See (b) delivered in prefabricated parts for assembly wealth of Australia and is the tai ps be othe of fuel (a) Storage tank layout and design, (6) pum 
BOURNEMOUTH MUNICIPAL COLLEGE OF by the Board, with brown coal and briquette enterprises in the house and plant layout, (c) develo; Tat a 7 
TECHNOLOGY AND COMMERCE with complete equipment including two 16-in.| Latrobe Valley. It has a capital investment of ipe line schemes, (d) () drmalle”ealeuie - 
wa cesta , pumps in series, separately driven by diesel engines apyreueueeey £200 million, with an annual revenue Fons. Technical training to 0.N.C. - 
Principal: M. L. Yares, M.A. (Com), M.Se.Tech. of at least 500 b.h.p., and suitable for dredging from | of £429 million. standard required. Salaries up to £761 p.a. ad 
Ph.D., M.1.Mech.E. * | a depth of 42 ft. whilst delivering through floating The major steam stations are situated in the sre UCT URAL ENGINEER! Ne 
Jeet wes and shore pipe line not less than 5800 ft. long.| Latrobe Valley approximately 90 miles east of IGNER/DRAUGHTSMEN (Order No. 1001) tg 
Full-time and part-time courses are provided in Main and auxiliary diesel driven alternator sets are | Melbourne and in the Melbourne Metropolitan area. | for reinf< concrete or structural steel work with = 
preparation for the following :— also required. | The minor steam stations are situated in the pro- | Sound technical training and several years varied 60 
B.SC. GENERAL (Chemistry, Physics, Biology, Specifications may be obtained on application | vincial cities of Ballarat, Geelong and Mildura. e | experience in detailing of:— ~ 
Mathematics). from the Agent General for New South Wales, | rapid expansion of the Commission's system involves (a) Reinf concrete construction for all Ce 
B.SC. ENGINEERING (Electrical, Mechanical) 56/57, Strand, London, W.C.2. the construction of additional steam power stations types of buildings, or (b) steel framed sheds, 
B.SC. ECONOMICS. ‘ ? Tenders in sealed envelopes, endorsed “ Tender | of up to 500 MW capacity in the Latrobe Valley and similar —— and ri 
University of London External Degrees. for 16 in. Cutter Suction Dredge, Contract 56/4" | burning brown coal. "| CIVIL ENGINEERING DESIGNER, rho 
ACCOUNTANCY. must be delivered to the HEAD OFFICE OF THE Applicants should have the ability to deal with the | DRAUGHTSMEN (Order No. 1002) experienced tha 
Provision is made for students’ social and athletic | MARITIME SERVICES BOARD, CIRCULAR | day-to-day technical and administrative problems of | in one or more of the following branches of engin- 
interests. QUAY WEST, SYDNEY, NEW SOUTH WALES, | a power station with its associated technical staff and | cering:— 
Applications for admission should be addressed to | "®t Jater than 2 p.m. on Friday, 31st August, 1956. | labour forces and have had extensive experience in (a) Earthworks and Stormwater Drainage, ove 
the PRINCIPAL, from whom any further particulars M 184 | power station operation and maintenance. They (0) Foul Drainage and small disposal 
required may be obtained. Telephone: Bourne- should hold appropriate technical qualifications, but works, (c) Water Pumping Treatment and - 
mouth 1520-1. M 150 a University or Higher National Certificate Distribution. Salaries up to £898 p.a. 
in Mechanical or Electrical Engineering, or member- |(B) IN LONDON AND PROVINCES (with 
ship of a recognised Engineering Institute is preferred. liability for overseas service) Al 
vatieinazried, Sppointes if allotted to, the Latrobe | Pian (Order No. 1000) oxperioncs in preparation o 
ey co ous mmediately; an n er No. experience in 
PUBLIC APPOINTMENTS. provincial cities, within a reasonable time of taking | schemes for illumination and electri Se er of Ed 
TENDERS. up one. He aamatenee om te rr in the pn = or » omen a Lv. - 
of housing in Melbourne. The Commission will pay - Techni ning .N.C. standard 
ssiceiaeea ia me DERBYSHIRE EDUCATION COMM _ | reasonable living expenses of married appointees | equivalent an advantage. Salaries up to £898 ps 
MANCHESTER REGIONAL HOSPITAL BOARD. | wines | and their families fora period of six months unless | Starting pay dependent upon age  quals. = 
nenes Te an CHESTERFIELD COLLEGE OF TECHNOLOGY. | 2 house is obtained earlier. e ience. Paid overtime. Long term possi- 
JOTICE LL BUILDING AND =| Principal: E. CARDWELL, M.Sc. (Lond.), Wh.Ex., | | Married appointees will be reimbursed at the | bilities with Se a ae goed 
SS | nee Sra ya Earn eda ect | Beli Safe" itn gue 
+ eas } pplications are invi or the following full-time | of up upon uction of necessary su p 4 ~ 4 
The Manchester Regional Ray mae Board propose | posts with effect from the 1st Septeusber’ 1956, or | rentom, respect of removal of household furniture — detail n- wT of Cosy tay cae 
as 8002 ereaiter as possibie :-— 4 " 7 
APPROVED LIST OF CONTRACTOR | — 
execution of works of new pulling par Aen ASSISTANTS, GRADE 8B, in the DEPART- to Australia pg tg gy " —_—_—_—— 
edaptations of existing buildings and engineering | wume«s-, AND CIVIL | ment’s Migration Scheme, details of which are a 
works, and, uniess in an tic o po Wty ‘a > : ‘f 
pertiontes reasons the Boar p~ » At 1. A =e ee Ly wm A subjects | p aeons gy Bane a Ss ee The | UNIVERSITY OF LONDOX. 
tenders for the ‘ t 4 gher National Certificate level. Abilit: } 1 Se aieaiienht 
ofthe’ howpitais and ines ‘adminiered’ by ‘ie to teach Mathematics to A.1 standard at ion to the staf Superintendent at the address | EADERSHIP IN ELECTRICAL ENGINEER. 
rd will only be vantage. ial C i 
whose Watnee are inet from firms or Rersons | 9 To teach National Certificate subjects in ay tl ena ING tenable at the Imperial College of Science ani 
The Board’s area covers parts of Sox eoauth = Mechanical and Pr ction Engineeri of Fg aaa ar: pA vi oe Ee nam Technology (salary, £1300-£1550-£1500 & year) 
. ? — ne 
Lancashire, Derbyshire, Cheshire and Westmorland. } togeche~ \ ith Workshop Technology | in a. eee Applications (10 copies) mist fC DEMIC MmEGIS. 
Contractors who wish to be considered for inclusion | Practice to final City and Guilds standard | sirtlons, giving till Gotaie of euuebeumues than Ot ay ee try’ OF LONDON, SENATE 
> Ag? BA ag OF | ~ oh ing — bith ay and war service (if any), stating date of HOUSE, W.C.1, from whom further particulars 
CHESTER a net inte , MAN-| SENIOR LECTURER in the DEPARTMENT | and accompanied by —- of testimonials, | may be obtained. M120 
CHESTER, 8, not later than 14th July, 1956, for | OF ELECTRICAL ENGINEERING AND | Should be submitted not later 2ist July, 1956, 
orm of application and further details. 165 | MATHEMATICS. | to 3 on nw 
Pa a } Candidates should } A LECTRICITY COMMISSION O . HESTE 
a weRRaN | of a. British niversity ‘oe VICTORIA, , 4 THE UNIVERSITY OF MANCHESTER. 
THE HIGH COMMISSIONER FOR INDIA invites experience in the teaching of Mathematics.| 22-32 WILLIAM STREET, MELBOURNE, C.I. invited for the post of 
ERS for the supply of: mained | The person appointed will be required to VICTORIA, AUSTRALIA. ad Se er ae NGINEERING  (MECH- 
uantity. | Pure a pp’ thematics to | ; iven to 
MAIN BAR FRAME SLABS .. L221 sible for the we mn of the teachin =, wth major interest in eat transer “Eng 
.H. 8 ‘or the o on of the ig of | - tngineering would be a ( 
R.H.221 | Mathematics throughout th nge. 7c ; of some aspect of Nuclear Enginverits Wit chi 
DIRECTOR GENER ‘Ll NDI obtained from the/| Salary will be in eesendanee with ., ee i ee advantage.” Ual versity regulations ert nD. - 
E }ENERAL, INDIA STORE DEPART- | Technical Report includi staff to read for the degrees of MU" O  vineers 
MENT GOVERNMENT BUILDING, BROMYARD | and allowanose for teaching os yah | Moroney ee) spain eee norery apt oinmest 
a . ‘TON, LONDON, W.3, on or after | experience where appropriate. Further particulars | who would be interested in a temporary 6p £1350 
22nd June, 1956, at a fee of 10s., which is not|and forms of a Meatlon from the undersigned of two or more years. Salary scale: £600 to Sins 
returnable. If payment is made by cheque, it | (stamped rae foolscap envelope required), | ett a a BB aS per annum. Membership of ¥.8.8.U. OS a H 
perma way wy ae a eget hy ae cm. } | +e applications should be returned by 3rd July, | Board og —— ee na selene “Applications choult 
‘ dia. ders are elive: ae catio! eae en the REGIS- 
by 2 p.m. on Friday, 3rd August, 1956. | S. A. BROADWELL, (1 Candidates must be Corporate Members of the Be sent not later than July 9th, 1998, to the Lert 
Please quote reference No. 98/56/RLY. M132 REGISTRAR. | or niet eae enainens, Mechanical Engines®, | TRAR, THE UNIVERSITY, Mit a of applies 
ee | COLLEGE OF TECHNOLOGY, | Sgcatonse in oneleenies ease had wide | from whom further particulars and forms". *trai 
MANCHESTER INFIRMARY ae it of hospitals ng and operation in tion may Fy ey a : mn eae 
I ISTE | si ¢ — 
COLLEGE OF TECHNOLOGY eee toe M61 | ‘The person appointed will be required to deputise | ites, i 
z . ————__— | for the Regional Engineer over the whole engineering ‘ 
RENEWAL OF EXISTING VENTILATING = BLACKPOOL EDUCATION AUTHORITY. | Sela anf tae eeeuniien of eee » ae 
———" | TECHNICAL COLLEGE AND SCHOOL OF ART. | abie by een |p Superannuable aod is termin: METALL URGE Mork: rallurgist with 
Apnlcations a avi tam Venting Engineer : ANT. | ale tte monte” nin om the le Saar | Stata Aa nme, aml 
or the | uired . mone tment alloy and Wo 
RENEWAL OF THE EXISTING VENTILAT- ASSISTANT, GRADE “A” TO TEACH ty the Whitiey Count | Salary ooo per annum and upwards according t 
lye at the College comprising fans, | ENGINEERING SUBJECTS. | ” Applications, stating full details of age, qualifica- | ex rience. Rood rospects. Fare pai 
Se gta | rm Appa is ear Com reat i pa panier i, ots | ten iain, A, 
a | the CHIT y CER, 3, CAUNCE | with’ e refe ting to LONDON REPKE 
SCHEME AND TEROeS co fhe, basle of 8 STREET, BLACKPOOL, should be returned as Sochniont) chnald bo feneeaal to the SECRETARY t ION ‘STE L CORPORATION , ’ 
Fe Coe weieateeerorgay, PM oe eatie BARD, Netty SESS SERE | Wea ling il ato ==" 
SACKVILLE STREE ’ NCHE 2} ~ be “e : a e . expersce ; 
T, MANCHESTER, 1. M125 | Town Clerk. M 208 | 6, not later than 14th July, 1956. M 171 | cations. 
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| 
| LOUGHBOROUGH COLLEGE ; : 
SENIOR Ba ee “"‘aonoboene on GOVERNMENT OF QATAR—PERSIAN GULF. SOIL MECHANICS ASSISTANTS. 
( CTRICI PS wre 7 | a HASLEGRAVR, Wh.Se., M.A. STATE ENGINEER'S OFFICE. | Soe weenie cat in the Soil —— Labora- 
nie aaa | (Cantab.), Ph.D. (London), M.Se. (Eng.),M.I. a ae | tory o' t ilways, Western on. 
9 a ae = _—— UNITED | ) iy ee eee ),M.I.Mech.E., Applications are invited for the following posts @) TECHNICAL ASSISTANT to take charge 
jNDUSTRIAY owe ENERGY AUTHORITY at | Applications are invited for the post of | under the direction of the State Engineer, Govern- of Soil Testing. Applicants should have had RK 
KINGDOM CARTERS AT RISLEY, WARRING- SENIOR LECTURER IN THE DEPARTMENT ment of Qatar, Doha:— considerable experience and be able to supervise 
iis HEADQU At SENIOR DESIGN ENGI-| OF AERONAUTICAL ENGINEERING. The |PESIGN ENGINEER: staff. Technical qualifications not essential. ‘4 4 
TON, Lae i) DESIGN ENGINEERS. | successful applicant will be required to teach Aero- | 4PPlicants for the re of Design Engineer should (2) TECHNICAL ASSISTANT to carry out . 
NEERS and () | dynamics up to final Diploma and Degree standard. | be qualified Civil Engineers (Associate Members soil mechanics investigations. Experience in 
DUTIES oR DESIGN ENGINEER (Ref. No. | Applicants should hold a good honours degree or of the Institution of Civil Engineers or other this work essential and degree or equivalent 
(a) SEN! | equivalent qualification, have had practical experi- | internationally recognired body) having parti- desirable. Le 
1466). hie to the Assistant Chief Engineer for | nce in industry, be cognisant of the latest develop- | cular experience of the layout and — of The salaries of these posts commence at £770 p.a. Yar’ 
Responsib| son and control of a number of | ments in the theory of aerodynamics, and be able to roads (bitumen macadam and_ reinforced | and rise to £835 after four \. , 
the Or ea tee eed upon the design and specifica- | develop wind tunnel and laboratory techniques. concrete) and reinforced concrete structure| Certain free and _privil travel facilities on 
) sections =e ‘| equipment for large factories, |. The salary will be in accordance with the Scale together with a sound working know of the | British and Continenta) Rail —— exist. ‘ 
tion of elec & LT. switchgear and sub. | for Senior Lecturers (Burnham Technical Report design of water supply, Sewerage on Nery to CHIEF CIVIL ENGINEER, PAD- 
in including <iallations and distribution systems, | 1954), namely, £1065 by £25 to £1215. *| disposal schemes. Applicants should be rapid | DINGTON STATION, LONDON, W.2. M 125 : 
or : re ENGINEER (Ref. No. 1467). | Further particulars and application forms may be and competent draughtemen. ——— — P 
at ()) DI ‘ble to a Senior Design Engineer for a | Obtained from the Registrar, to whom completed The successful applicant will assist in the : 
. Revfon of the work described above | forms should be returned as soon as possible. M161 | design of many of the Civil Engineering works | ROYAL TECHNICAL COLLEGE, SALFORD. 
~ : ; cE: j a ra y ex ng town. od - 
. (ULICATIONS AND BEPERTRNOE: awed | —_——— ASSISTANT ARCHITECT: Acting Principal: J. F. YaTes, B.Sc., M.8e., M.LE.E. 
ty iggaante for tee ee cntienhip and be Gor | Peer ee ee | Applicants for the post of Assistant Architect —-— 
ce a recogaieed electrical, SPR Sieution of Electrical | SUDAN GOVERNMENT. should be qualified Architects (Associates of | The Governors invite applications from people 
x. porate Members © & lifteati If ' ae } Royal Institute of British Architects or other | with a degree and/or professional equivalent for the 
m™ Rogineers, or hold equivalent - cations, ‘aa |e Ministry of Irrigation and Hydro-Electric internationally recognised body) having good ts shown below— F 
AL tere hed appropriate ¢Xpertane, Ot ea enna | Power has a vacancy for a | general experience of the design of private and | MECHANICAL ENGINEERING DEPARTMENT. ' 
N that candidates as Senior Design Engineers should | CHIEF MECHANICAL ENGINEER. The | public buildings. Applicants should be rapid| TWO LECTURERS. Applicants will be expected 
for juve had extensive experience of all types of electrical | applicant must be a fully qualified engineer | and competent draughtsmen. to teach Mechanical E' noe subjects up to 
14 iggtallations and wiring systems and be accustomed | (A.M.I.Mech. or as not less than 40 years | The successful applicant will assist the Government | Higher National Dépiome loved - 5 
to mame technical staff. = and et a ’ ~ experience in » a Architect in the des of the many architectural ‘two ASSISTANT LECTURERS, GRADE B, ‘ i 
SALARY: | operation of large pumps and modern earth- | projects associated with a rapidly expanding town. | to teach Mechanical Engineering subjects up to : ; 
(a) SENIOR DESIGN ENGINEER, £1581, moving machinery. SALARY : For both above pod intmente will be Higher National Cortifieats level. . ~ ; 
rising by annual increments of approximately £45) Appointment will be on Short Term Contract | according to Scale E2. Each starting at Rs. 1,775/= ‘Seinries in accordance with the Burnham Technical t 
\B. io 1776 per annum. re | (with or without bonus) for a period of up to five | an Arabic month with annual increments of Rs.75/= | Report, viz.: 
ous () DESIGN ENGINEERS, £1199, rising by | years terminable at any time by 3 months’ notice | a month up to Rs. 2,000/= and then by annual incre- SSISTANT LECTURER, GRADE B, £525- 
_ annual increments of approximately £40 to £1504 = — ater is  ¥ 2 Got <4 ments of Ls. 100/= per month to a maximum of | £820(men); £475-£655, pie two-sevenths differential 
ude annum. : : ' | for Contrac nus, and £K. p.a. for | Rs. 2,300/= per month. (Rs. 1,775/= bic | (women), plus graduate, ning and approved 
ods a contributory pension scheme is in operation. | Contract without bonus. On satisfactory completion | month is ln to 1,500) 2 Sterling ‘, {ndustrial & Se einen 5 
ised Authority houses for renting may be available | of the contractual period, a bonus of one month’s year.) LECTURER, £965-£1065 (men); £722-£852 plus 
8 4 ia due course or, alternatively, substantial assistance | salary is payable for each year of service up to a| GRATUITY: Payable on the basis of one month's | two-sevenths differential (women). 
or may be given towards legal expenses incurred by | maximum of six months’ salary if he serves on | pay for each completed year of service, on completion | These salaries are subject to revision under the 
2%. married officers wishing to purchase their own | Contract with bonus. A Cost-of-Living Allowance | of contract only. new Burnham Scales which, it is hoped, will be ' 
rom houses. at coe cavtted 6 4 | which is reviewed quarterly is payable, and also an| PROBATION: Probationary period of six months | published shortly. 24 
rms, Suitably qualified persons are invited to send a | Outfit Allowance of £E.50. Ff during which contract may be terminated at three | For further particulars and forms of application ; 
AL pst-card for application form, quoting the appro-| Further information and eggliaction form can be | months’ notice by the Government, without stating | please send a stam addressed envel to THE 
ING priate reference number, to the RECRUITMENT | obtained from the SUDAN DIPLOMATIC MISSION | its reason. a ACTING PRINCIPAL, ROYAL TECHNICAL , «ae 
668 OFFICER, UNITED KINGDOM ATOMIC |IN LONDON, SUDAN HOUSE, CLEVELAND CONTRACT: A five-year cont sub’ COLLEG SALFORD, 5. A tions should : 
d - =e » a | . L yea ract subject to BE, SALFORD, pplica 
ENERGY AUTHORITY (1.G. HQ.), RISLEY, | ROW, ST. JAMES, LONDON, S.W.1.—Applications | successful completion of the probationary period. | be returned as soon an pecuihie. 4 
TATE LAN as us| ett tt Slat, Screens | ees ee | RR NTT ! ; 
. MA . } a ress, “ CHIE months’ notice only afte leti year’ 0 E GOVER) . j 
tires | ENGINEER 4/1305,” IN BLOCK LETTERS. M 137 | service, re oe a —— M 135 ) ; 
Ko. 2 ACCOMMODATION: Free furnished bachelor | . 
ping THE WEST OF SCOTLAND AGRICULTURAL | accommodation, fuel, light and water. Married ‘ ; 
the _ COLLEGE. — | HERTFORDSHIRE COUNTY COUNCIL. accommodation will be provided in accordance with THE UNIVERSITY OF LIVERPOOL. 
ump Two rotsor jUNIOR. “ASSISTA NT HATFIE NIC ems-af opobuthimane aie ee eae ae Applications are invited for the it of i 
nt of OO eee AGRICULTULAL eran | Se ate Se BS LEAVE: Will be earned at the rate of 6 days for | LECTURER IN THE DEPARTMENT OF 
cula- NEERING AND SURVEYING from candidates | ST erkieeess : each ae month of duty. FLUID MECHANICS. Applicants should have 
N.C. with a suitable degree or equivalent qualification | Principal: Dr. W. A. J. CHAPMAN, M.Sc. (Eng.) FREE TRAVEL: On first journey to Qatar, leave | had training or experience in one of the following 
, 2 and some knowledge of farm implements and machi- J Rh iy es at ee | not exceeding one return first class Air passage in | fields :—{@) Hydraulics; (6) Aerodynamics; or * i 
G wry. For one of the posts a qualification in| SENIOR LABORATORY TECHNICIAN re- | °#ch year and termination for applicant, wife and | (¢) Hydrodynamics. The initial salary will 5 ; 
L001) dectrical engineering is required. quired in the Department of Mechanical and Produc- children up to 18 years of age. within the range £650-£1350 per annum, according “ 
with Salary seale (inclusive) Grade IVb (Intermediate GENERAL: The climate is hot for about five | to qualifications and experience. 
ry , ( rmediate) | tion Engineering. General workshop experience 
aried $509 rising to £721 with promotion to a higher scale | necessary as well as knowledge of the maintenance | ™Onths of the year but this is offset by air-condition- | Applications, stating age, academic qualifications 
after a probationary period. | and manufacture of instruments and laboratory ing in staff houses and offices. Good climate for | and experience, together with the names of three , 
a Conditions of appointment and application forms | equipment. Duties to commence as early as oo of the year. —- should be received not later — ye to ’ 
my be obtained from the SECRETARY, 6, | possible. Salary Scale: £560 to £670 per annum, one — tax. Duty car allowance. Free | 1956, by the undersigned, from wi me - ; 7 
NER, 5 ingae her SQU — —_— — 4 =e | starting point according to qualifications and ‘Appl om ag ng ile. pereetese of the conditions of appointment may 
applications show . , r | i JF . P 
enced fun 10th July, 1956. Bed Ot iol | ~Perience. Applications to the REGISTRAR. | | « assistant Architect,” as the case may be, giving STANLEY DUMBELL, 
DgiD- | full mage particulars, including age, nationality, REGISTRAR. M108 
| religion, education, marital status, qualifications, ea aananenade > 
oa . ie - 4 pe Oe. ——, past experience and 2 names ERPOOL Y 
resses erees vE F ’ 
an HECSCC REST ESET CRETE SCRE ERECT EERE Eee peek mgr te "Ler na aa test photograph THE UNIVERSITY OF LIV 
» : THE ADVISER To THE GOVERNMENT OF Aprtentions are invited for LB ny of 
(with . QATAR, SENIOR LECTURER IN THE DEPARTMENT 
OLLUTION HANDBOOK = P.O. BOX NO. 36, OF ELECTRONIC ENGINEERING, at an 
HTS. = DOHA, QATAR, initial salary within the range £1400-£1500 per 
ion of ti s PERSIAN GULF. annum, according to qualifications and experience. . 
ent of dited by PAUL L. MAGILL, Senior Scientist =| 4 further copy with enclosures similaxly endorsed | | Applications, stating age, academic qualifications 
. and y s | should be sent to: and experience, toge with the names of three 
rd or FRANCIS R. HOLDEN, Senior Chemist «| MESSRS. C. TENNANT, SONS & CO., LTD., _ | referees, should be received not later than 28th July, 
8 Pi J S 4, COPTHALL AVENUE, 1956, by the unders , from whom further 
< CHARLES ACKLEY, Technical Report Editor . LONDON, E.C.2. M158 | particulars of the conditions of appointment may 
© obtained. 
pec of the Stanford Research Institute Pt RTO STANLEY DUMBELL, 
P . r TRACTION i] .B." REGISTRAR. M109 
mploy- This highly authoritative book, written by a number of > H.Q. pe By ng ~ ole ame Fd Pan wid 
mre specialists offers much helpful theoretical, technical and = | of interesting problems on both surface and under- a > . ¥ 
@ 657 practical information on the problems of air pollution, its — § | ground thronanout coalfields. | The port is pased on Conte, Bee ae 
causes, effects and control in a very convenient reference | technical qualificati and ability to carry out . Set 
form. =| senqeneente pe on design, Sveneas and pooling Aemerany Cet tg Be re 
j i ; s of traction equipment required, with considera’ required at ROO . 
The wide rhe oe of treatment includes such diverse copees w | experience with diesel and/or electric traction. | Applicants who should preferably be educated to 
city planning and plant location in relation to air pollution =| Appointment (superannuable) within range £746 WNC. 8 must have had experience in the 
NEER- control, the chemistry of contaminated atmospheres, kinds @ | to 53810, acneeting to qualiBestions ant om — ~~ —_ « anton tie preeare nes ant 
nee ant . rite, par o' », educa er plant, E.H.T. switchgear and in the control o 
year). of pollutants harmful to animals, procedures for sampling © qualifications and experience, to NATIONAL COAL icbous” P.F. experience an advantage. N.J.B. 
ot later contaminated atmospheres, experimental test methods and = =—/ BOARD, STAFF DEPT., HOBART HOUSE, | Conditions of Service, Class L, Grade 9, £1109 15s.- 
at legal considerations. ~ arg gh feat marking envelope 85/318, uae £1194 p.a. including London and shift allowances.— ' 
N! * A , tions, , 
ticulars All facts needed by all types of readers concerned with 7 . my ms rma oulll be sent to the SFATION 
M 120 determining the value, extent and effect of air pollution in 2 AB RE Se SUPERINTENDENT, LITTLEBROOK POWER ‘ 
specific situations are very accurately compiled together with a STATION, NR. DARTFORD, KENT, to arrive 
information on the effective measures needed for abating z by 30th June. M 187 
ER. this problem. : THE ROYAL TECHNICAL COLLEGE, 
bell - TRAINED INSTRUMENT MAKER required 
| ect 672 pages approx. £4 14 0 =| (in affiliation with the University of Glasgow.) on Ist September, or as soem on possthie sftorwacds 
ndidates s DEPARTMENT OF MECHANICAL, at Cambridgeshire Technical College and School ot ; 
owledge s CIVIL AND CHEMICAL ENGINEERING. of Art for a full-time teaching appointment concerned 
2) COMPOSITION & PROPERTIES OF CONCRETE : a Edin Xo" Cig cad "Gust Tandon insta : 
teaching leading to City a o on Ins’ 
: Ph.D tk s| IN ee ee ns. awards in Instrument — Higher National 
ngineers EORGE E. TROXELL Professor of Civil Engineerin = L cites Certificate in Mechanical Engineering or its - 
intment ; J g g S| Applications are invited for a Senior Lecture- equivalent and wide experience of instrument 
vo £1350 University of California = ship in Strength of Materials. Applicants making technique are ble qualifications. 
hildren’s HARMER el | should have a good Honours Degree and The salary scale will normally be that for Grade A 
ding t E. DAVIS, Professor of Civil Engineering © industrial or research experience. Teachi Assistants (£450 by £18 to £725), but an exceptionally 
s should U sll experience an advantage. Salary scale: qualified applicant may be appointed to Grade > 
REGIS- niversity of California ll £1400 by £50 to £1700, with FSau and (£525 by £25 to £820). Additional allowances are ° 
rER 13, T ol | family allowances. payable for a degree and training. Starting salary . 
applies: his book is split into two parts. 4 Further particulars and application forms pn ape pee previous os and industrial onal 8 
airmal : F be obtained fr the ; ence and war service. are now under review 
s aml Part | is a descriptive treatment of the characteristics of . erat TRONNIGAL COLLDOR Rares sad likely to be incensed in the near Sature. ‘ ” 
M1134 cements, aggregates, admixtures and water used in concrete ° Ww. M126 particulars and forms of aj Hication from 
ixes—t wi THE PRINCIPAL, CAMBRIDGESHI sH- , 
peo I he othe toe egg ot ~ — ye ped NICAL COLLEGE AND SCHOOL OF ART, ! + 
i -s s ¥ COLLIER ROAD, CAMBRIDGE. 190 ‘ 
neil examples), and the batching, mixing, placing ng * F M i 
st with concrete in order to produce a finished product of suitable 8 saa gerne een ; 
manufac and predictable quality and economy. MINISTRY OF SUPPLY 
steels Part 2 conslets of instructions for laboratory tests selected to |S requires THE BRITISH SOCIETY FOR RESEARCH IX ’ 
ording t ; 7 a ENGINEER OR CHEMIST at Harefield,| AGRICULTURAL ENGINEERING requires a ; 
to South: illustrate the most important facts and principles connected © | Middlesex, to direct inspection of metallic materials | SCIENTIFIC OFFICER to work on research ie 
ferred. — with the use of cement, aggregate and concrete. «| used in guided weapons. Qualifications: Must have | and testing of crop driers. Ist or 2nd class hons. 
rATIVE, ¢ a | Wide and experience of this type of work | degree in engineering or physics essential and 
s0UTH 415 pages Approx. 64s. To be published Oct.-Nov. > Engineers recognised engineering p | interest in mechanics and thermodynamics 
ONDOn: McGRAW ® A.M.I.Mech.E. 2 E.E. or exempting qualifica- ee. bee soy starting ony peesene ? ; 
d - - tions, Chemists, an Honours Degree metallurgy aduate ¢ 8.8.U.— : 
Wr 116 HILL PUBLISHING CO LTD $| or A.LM., or equivalent. within £711 (age Application Rrme trom SECRETARY, NLAE, ’ 
W-Hill House, London, E C 4 = | 25-£1120p.s._ Forms from M.L.N.8. TECHNICAL | WREST PARK, SILSOE, BEDS. M 202 
Ctees , n, aid NTIFIC REGISTER (K), 26, KING ‘ ’ 
Tee e one ee eee eee eee eee eee esses eseseseseeeaas STREET, 8.W.1, quoting F.31/6A. M 168 Classified Advertisements continued on Page 4 . 
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WOLVERHAMPTON AND STAFFORDSHIRE 
TECHNICAL COLLEGE. 


Principal: €. L. OLD, B.Sc. (Eng.), M.Se.Tech. 


Applications invited for 
GRADE B ASSISTANT to teach METAL WORK- 
ING PROCESSES AND PRACTICE in City and | 
Guilds and National Certificate courses. Aptitude 
for machine tool demonstration. Industrial experi- 
ence with possession of Full Technological Certificate 
in Machine Shop Engineering and/or H.N.C. required 
Salary in accordance with Burnham Technical 
Scale, £525 to £820 (subject to revision) with additions 
for training, experience, ete. 
Further particulars and forms of application from 
the undersigned (stamped addressed envelope). 
G. W. R. LINES, 
CLERK TO THE JOINT EDUCATION 
COMMITTEE. 
NORTH STREET, 
WOLVERHAMPTON, Mi1l4 


WOLVERHAMPTON AND STAFFORDSHIRE 
TECHNICAL COLLEGE. 
Principal: ©. L. Oup, B.Se(Eng.), M.Se.Tech. 
An additional full-time 
RESEARCH ASSISTANT is required in the 
Department of Production Engineering and Manage- | 
ment to pursue projects on surface finish, tool wear, | 
mechanics of metal cutting and forming, metrology, 
automation and in other allied fields. Preliminary 
training will be given in research principles and 
methods 
SALARY: £500-£550. Applications from graduates 
or those possessing other outstanding qualifications 
should be made on forms obtainable from the 
undersigned. 
R. LINES 


NT EDUCATION 
COMMITTEE. 


M115 


G. W. 
CLERK TO THE JOI 


NORTH STREET, 
WOLVERHAMPTON. 


FIELD DEMONSTRATING ENGINEER re- 
quired in Mechanisation Branch of N.C.B.’s Produc- 
tion Dept., with good surface and underground 
experience as a fitter or mechanic, and a thorough 
knowledge of mining machinery (especially power 
loaders), to give practical assistance to collieries in 
the installation of new mining machines. He will | 
be required to acquaint himself with the machines’ | 
construction and method of operation, and to train 
colliery personne! in their operation and maintenance. 
The post is based on Stanhope Bretby, Nr. Burton- 
on-Trent, but duties involve spending considerable 
time in the coalfields. Appointment (superannuable) 
according to qualifications and experience, within 
range (£900-£1100). 

Write, with full particulars of age, education, | 
qualifications and experience to NATIONAL COAL 

OARD, STAFF DEPT., HOBART HOUSE, 
London, 8.W.1, marking envelope 88/313 before 
9th July, 1956. M117 


NOTTINGHAMSHIRE EDUCATION 
COMMITTER 


COUNTY TECHNICAL COLLEGE AND SCHOOL 
OF AR 


if 
CHAUNTRY PARK, NEWARK. 
(Principal: A. R. Bowgyx, Ph.D., D.Sc.) | 
APPLICATIONS are invited for the appointment of | 
GRADE B ASSISTANT LEC RER IN) 
MACHINE SHOP ENGINEERING PRAC-. 
TICE/TECHNIQUES, to commence Ist Septem- 
ber, 1956, or as soon thereafter as possible. Candidates | 
should have appropriate qualifications and industrial/ | 
teaching experience. Salary: Burnham Technical 
Scale, £525 by £25 to £820 per annum, plus additions 
for approved qualifications/training, and increments 
for approved experience.—For forms and further 
particulars please send foolscap s.a.e. to the PRIN- 
CIPAL. Closing date, 6th July, 1956. 

J. EDWARD MASON, 
DIRECTOR OF EDUCATION. M173 


NORTH LINDSEY TECHNICAL COLLEGE. 
KINGSWAY, SCUNTHORPE, LINCS. 


Principal: F. C. JonEs, B Se. (Eng.), AM.LMech £., | 
AMLEE. 


Applications are invited for the following appoint- 

ment to commence duties Ist July, 1956, or as early 
as possible after that date: 
LABORATORY STEWARD for general labora- 
tory duties in the Engineering and Building Depart- 
ments. Previous experience in the preparation and 
maintenance of this type of yg a and equipment 
is essential. Possession of a National Certificate or 
City and Guilds Certificate in an appropriate subject 
would be a recommendation. Salary and conditions 
in accordance with scale £445—£510 per annum. 
Duties to commence Ist September, 1956. 

Apply by letter to the PRINCIPAL at the above 
address as early as possible giving full details of age, 
experience and qualifications, copies of two recent 
testimonials and the names of two persons for confi- 
dential reference. M181 





| invite applications for following a: 








NORTH LINDSEY TECHNICAL COLLEGE. 
KINGSWAY, SCUNTHORPE, LINCS. 


Applications are invited for ‘the following appoint- 
ments in the Engineering Department :— 


Required to commence duties in September, 1956, 


or_as_ soon as possible thereafter, ASSISTANT 
GRADE 8B to teach Mathematics, Engineering 


Sclence and Engineering Drawing in Ordinary | ENGINEERING. 
| Applicants should hold an honours degree in 


National Certificate and Courses. A d 
in Mechanical Engineering or an equivalent qualifi- 


eaten, and suitable industrial experience are desir- 
adie. 


Required to commence duties in September, 1956, | point on the 
a ay 
~ere rer “~ 


Drawing in Pre-Senior, Ordinary National Certificate | F.8.S.1 


or as soon as possible 
GRADE A to teach 





and Craft Courses. Higher National Certificate 

in Mechanical Engineering and suitable industrial 

experience are desirable. 
orms of application and further details 


to whom completed applications should be ret 
as early as possible. 


| 

ahem 

Principal; F. C, cae Pe (Eng.), A.M.I.Mech.E., | 
AMI 


may be 
obtained from the PRINCIPAL at the above adaress 
182 | 


COUNTY BOROUGH OF SMETHWICK 
EDUCATION COMMITTEE. 


JAMES WATT SECONDARY TECHNICAL 
SCHOOL. 


(Head Master: Mr. E. COLLINS, M.A. B.Sc.) 


MECHANICAL SCIENCE TEACHER required 
as soon as possible. Candidates should possess 
Higher National Certificate, Full Technological 
Certificate or a university degree. 

The school covers the age range 11 to 18 and 
presents boys for G.C.E. examinations at Ordinary 
and Advanced levels. 

Application forms may be obtained from CHIEF 
EDUCATION OFFICER, 215, HIGH STREET, 
SMETHWICK, and should be returned as soon as 
possible. 

E. L. TWYCROSS, 
Town Clerk. M 204 


The NIGERIAN RATLWAY 


CORPORATION 
erry 
(A) ASSISTANT ARCHITECT (CAPITAL 

works 


). 

Salary £875 by £50 tu £1675 p.a. plus overseas 
pay £300 p.a. 

QUALIFICATIONS: Candidates should be 
Registered Architect, preference given to Associate 
Members of Royal Institute of British Architects. 
They should have had several years experience 
covering public buildings, factories, workshops, 
offices and housing, including layouts for same, 
also design and detailing of reinforced concrete 





structures, specifications, and supervision of 
junior staff. | 
(B) SENIOR DRAUGHTSMAN (STRUC- | 
TURAL) (CAPITAL WORKS.) | 
Salary: £1150 by £50 to £1450 p.a. plus overseas | 


y £300 p> 
QUALIFICATIONS: Candidates should have | 
had wide experience of reinforced concrete struc- 
tural design, together with experience of steel | 
and general structural design, preparation of 
working drawings and taking off of quantities. 
Experience of railway work desirable though not 
essential. 
(C) SENIOR DRAUGHTSMAN (ARCHI-) 
TECTURAL) (CAPITAL WORKS). 


Salary £1150 by £50 to £1450 p.a. plus overseas | gta 


pay £300 p.a. 

QUALIFICATIONS: Duties of post cover 
preparation of design and working drawings for | 
railway stations, offices, quarters, two and three | 
storey blocks of flats, and similar structures. | 
Ability to prepare Bills of Quantities and Speci- | 
fications for such works would be an asset. | 
(D) ASSISTANT ESTATE AND VALUA-. 

TION OFFICER (OPEN LINES.) | 

Salary: £875 by £50 to £1675 p.a. plus overseas | 
pay £300 p.a. | 

QUALIFICATIONS: Candidates must be age 
22/30. They must be either (a) Corporate | 
Members of Royal Institution of Chartered 
Surveyors or Chartered Auctioneers’ and Legge | 
Agents’ Institute or Land Agents’ Society or | 
(b) have passed a degree or other examinations | 
necessary for obtaining Corporate Membership 
of one of the foregoing Institutions, or (c) have a 
degree in Estate Management—B.A. Cambridge 
or B.Sc. London. Candidates admitted under 
(b) and (c) will be required to qualify under (a) n 
due course. 

Commencing salary in each case depends upon 








| qualifications and experience, Terms of service 


provide for tours of fifteen months each, seven days 
full pay leave per month of service, free passages for 
officer and wife and separate domicile allowance of 
£75 per annum each in respect of a maximum of two 
children while in the U.K. or cost of their passages 
to and from Nigeria if under 18 years of age. Part 
furnished quarters provided at low renta). Outfit 
allowance £60 payable on first appointment. 
Appointment under (a)-(c) will be on contract 
terms only which provide for a gratuity of 20 per cent. 


of total salary plus overseas pay payable at the end 
of each tour or on final completion of service } 
Appointment under (d) may be either on pensionable | 


or contract terms. 

Applications, giving details of experience, quali- 
fications and age, should be addressed to LONDON 
REPRESENTATIVE, NIGERIAN RAILWAY 
CORPORATION, 11, MANCHESTER SQUAR 


E, 
W.1. Closing date 7th July, 1956. M188 





ADMIRALTY PRODUCTION INSPECTORS 
(UNESTABLISHED) required with experience 


| in either mechanical, electrical, electronic or marine 


engineering for banged pe in U.K. Duties involve 
work in connection with manufacture, inspection, 
test and installation of equipment in H.M. = Age 
at least 25, should have recognised apprenticeship, 
or equivalent training, plus additional relevant 
experience with industry or government department. 
They should preferably possess H.N.C. or O.N.C. 
in Mechanical or Electrical Engineering, or have 
reached at least an equivalent standard of technical 
education with qualifications in appropriate subjects. 
Opportunities may occur later to compete for 

Tmanent =. Inclusive salary scales Grade ITI 
Assistant oduction Inspectors), £681 to £761. 
Entry at minimum of scale at age 26 minus £20 for 
each year below that age, and plus £20 above that 
age but not exceeding age 28. Grade II (Production 
Inspectors), £756 to £898 linked to age 30 minus 
£20 for each year below that age.—Forms from 





M.L.N.S.. TECHNICAL AND — SCIENTIFIC 
REGISTER (K), 26, KING STREET, LONDON, 
S.W.1, quoting C 432/6A. ene 


UNIVERSITY OF DURHAM. 
KING'S COLLEGE, NEWCASTLE-UPON-TYNE. 


The Council of Ki 
for a LECTURES 








"s College invite a 
iP IN MEC 


lications 
NICAL 


Engineering and preferably have had some pro- 
fessional experience since graduation. 

The commencing will be fixed at a suitable 
scale, £650 by £50 to £1350, in accord- 
ance with the qualifications and ¢ lence of the 
successful applicant. Family wance and 


Twelve copies of appli 


names of three persons to whom 
made should be submitted not later than 31st 
1956, whom 


Registrar of King’s College. M 207 











June 22, 1956 ENGIN} ERING 


THE BRITISH SOCIETY FOR RESEARCH IN 


AGRICULTURAL ENGINEERING has vacancy To meet a big new programy 





for | large organization with Heads “ i a 

JUNIOR ENGINEER in Instrumentation Depart- | urgently requires si 
ment. Inter.B.Sc. N.C. or equivalent quali- MORE DRAUGHTSMEN. {n particular, m 

fication essential; drawing office experience ana of pa Ret coe who are experienced in. work associated 

oe of _ mechanisms or in testing materials and ventiloting, arsity pipework, vessels, heating 

an advantage. y » powder nvey 

Salary scale: £429 at 21 to £706 with starting j meng Mechanical draughtsmen are also want 

salary limited to £559 at 26 or over. novel Dro meeramme includes development work in 

Application forms from SECRETARY, N.1.A.E., ane in a which are essentia! mechanical in 

WREST PARK, SILSOE, BEDS. M203 | ee eae et Addition, there are vacancies for men 
plant instrumentation knowledve. Attracr. 

starting salaries will be paid, and pension and proat 

— — sharing schemes are in operation. Special morten i. 

=— can be granted towards house purchase on 

THE UNIVERSITY OF MANCHESTER. | {stances also available towards re:noval expenses 

—Apply in full to BOX M iss. Offices of 

ENGINEERING. = of 


Applications are invited from graduates in Physics, 
Chemistry, Metallurgy, Biology or Engineering for 


the a of 
LECTURER IN DENTAL 


CHEMICAL ENGINEER required as 
MATERIALS. ‘The ‘person appointed will be eel Fleas in 6.W. Lanes. B.sechet 
qoncerned with work on the physical properties of | age up to oe agg = eee enc essential. 
ental materials, There is a wide scope for research experience.—Apply, giving full _ a urate with 
in this field and ample facilities are available. | 7136 Offices of EN a alls, to BOX 
Salary on a scale £550 by £50 to £650 per annum ’ GINEERING. 


with membership of F.8.8.U. and Children’s Allow- 
ance Scheme.—-Applications should be sent not 
later than June 30th, 1956, to the REGISTRAR, 
THE UNIVERSITY, MANCHESTER, 13, from 
whom further particulars and forms of application 
may be obtained. L 709 


ENGINEER required for HYDRAULIC IN 
TION MOULDING AND DIECASTING wages 


IECASTING machi 
to be solely responsible for installation. setting to 


work and servicing throughout United Kingd 

Must have considerable experience of high-pressure 
oil systems and machine erection.— Apply BOX 
M 134, Offices of ENGINEERING. 





APPOINTMENTS OPEN. | 














Or rernrmwwr~nmewoww 
SENIOR CHEMICAL PLANT $ 
DRAUGHTSMEN. $ 
A PROMINENT Chemical Manufacturer, operat-|§ THE ENGLISH ELECTRIC 
ing in the East London area, has vacancies for men | § 
experienced in the layout and detailing of chemical | § OO}:.. ETD. 
plant installations, including ure vessels, | S . 
a steelwork, and associated mechanical $ 
tems. 
THE WORK is of a varied nature, covering new 8 a 
projects in the main in which speed is an essential | § 
factor. S Atomic Power Department, Whets' 
ba eeerany is just ee Pang —_ 2 P sad etstone, 
stan! h expansi nvolving the develo; 
ment of a large new factory site. m Ss has vacancies for:— 
APPLICANTS should have a good mechanical | § 
becpeane a pocaiens a payers to Ordinary | 2 
gher Nationa rtificate level or er. 
“ yeep yl will be in accordance with 3(*) INSTR UMENTATI ON 
-E.S.D, rates or better. 
THE POSTS are permanent and pensionable 3 AND CONTROL 
with gl —s ws five-day week, $ 
canteen and sports facilities. a 
4 es INITIALLY IN WRITING, giving full $ ENGINE ERS 
Mu i Se ane, ag, ote., to BOE $ with knowledge and experience of the 
? application of instrumentation and control 
DETAILERS, EXPERIENCED in _ reinforced $ wai ae ygaliornecentine dl 
concrete, preferably with some design knowledge, $ ment, with particular reference to the 
uired for London Professional Office. EXPERI-| @ measurement, transmission, indication and 
Lo CE -_ a ——— but 7 — 3 recording of pressures, temperatures, flows, 
e wor var and offers scope for initiative 
and advancement. The positions are permanent $ automatic gas sampling and electrical 
= = —— — = those hoping to e apparatus for control and display operations. 
gain further experience. ive-day week.—Apply | ® Applicants should be Corporate Members of 
stating full details and salary required to FARMER 2 = we Ssraibaaicadt Saatiiedion 
AND DARK, ROMNEY HOUSE, TUFTON | 0 , 
STREET, 8.W.1. M123 $ 
< ; 
rd 
‘ large ~ wy company in & ae England 3() MANUFACTURING AND 
engaged on a programme of expansion running 
into several million pounds. The programme not 3 CONSTRUCTIONA 
“. a a ons to ss _, > $ 
provides also for increased activity into relatively | « 
novel — Pagel menage a me vary in — $ OPERATION ENGINEERS 
ter and invo types of engineering from light | « . 
precision machine work to heavy process equipment, $ with either mechanical or electrical engi- 
and include all the planning, layout and ment § neering knowledge in initiating, control 
a So B . design and erection of large $ and programming of manufacturing and 
To help programme forward, the company $ * constructional operation on medium ae 
ro to e < neer' lant. Applicants 
A FEW FIRST CLASS MEN TO STRENG | Qe nee i ane voenised Pro 
THEN ITS ENGINEERING DIVISION. Appli-| § ee P Sask 
cations are invited from men holding First or Second | § fessional Institution. Experience on plan' 
a Hs with some vated = - XN 2 lngemt, puslest engineering and site saint 
following graduation. In addition to technical s will be an advantage. 
comny and tahualive with posd ponesst quanties. | 2 
ener, ni ve g perso q ies. | € ND, 
The pany would also be glad to hear from men 2 Apply to DEPT. C.P.S., 336/7, STRAND, 
who are uating this year, who are free from s W.C.2, quoting Ref. 1816. 
eng rvice and who served a recognised appren- 4 
Pp. < 
Attractive starting salaries will be and those S uw 
appointed should progress fairly rapidly to an initial | § 
salary ceiling of around £1,300 per annum. Beyond 5 
- = is plenty of scope for progressive remunera- | ¢ 
on. 


mpany works a 5-day week in pleasant 
surroundings, and pension and profit sharing schemes 
are in operation. Special mortgage ities can 
be granted towards house purchase, and assistance is 
also available towards removal expenses.—Apply 
to BOX M124, Offices of ENGINEERING. 


Measuring — — 
—tachometers, recorders and contro’ “4 bh 
pref xperience in the Instrument fi 
wen and working conditions. 


i Electro- 
DESIGN ENGINEERS required for smal] 
mechanical mechanisms and 


Apply: SMITHS INDUSTRIAL INSTROMENTS 
SENIOR MECHANICAL ENGINEER required LTD. NORTH CIRCULAR ROAD, “ya 
by Major Oil Company for service in MIDDLE | N.W.2. 


— OILFIELDS, age not over 45. Applicants 
mus 


degree in Mechanical E or — . 
equi eot and have had ten years general experience Crvis, wequenees wanted for Consulting Engi 














in ion and maintenance of mechanical equip- | neers’ London Office. valifier have 
men weed in oilfields ry internal cmbetia| Ai + — ag Ry or edn 
engines (petrol, gas, diesel), pumps, compressors, xperi 
steam plant, ice plants and water filtration plants, | jetties and marine works. Silica 
ete. © years of above period must have been| Five-day week, pension s S of age, qualifications 
spent in an organisation where a mainten- Apply with full particulars oo eo CHAR 
ance system is in operation. Two-year tour in first | and , to BOX 3d nat ‘RUDGE ROW, 
instance and salary not less than £2650 p.a. Married | BARKER & SONS LTD., 31, »* M 167 
accommodation and free family available. | LONDON, E.C.4. 
—Write giving age, brief de career and 
asking for application form to BOX EG.370, ej0 seapen 
191,,GRESHAM HOUSE, E.C.2. M 129 | TECHNICAL MANAGER requir! ‘ be TesPole 
sible for and development ©: partenee ate 
Printing Machines). APP Mond 
BRITISH OXYGEN GASES LIMITED require| must be capable of designing 80°" "00" appli 
the services of a su 8 aesigD oe euised engineering 
UNIOR ELECTRICAL DRAUGHTSMAN | cants have served Rcsing cearee and wide 
ior work in connection with electrical circuits for apprenticeship, have ae Senne! design if not 
Eikedes, We octusl experience ef’ ts cork: to| of pet ee fers eveY 
necessary but candidates must have the pe to carrying & “Zpplications, giving 
develop and acquire experience Tite, to the : feations, experi 
stating full lars to PE pox M121, 
BRIDGEWATER HOUSE 
8ST. JAMES’S, LONDON, 
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F enGINEERING June 22, 1956 


TELE COU CCC 


WORKS MANAGER 


FOR 
AERO ENGINE RESEARCH 
AND 
DEVELOPMENT PROGRAMME 


\ well-known Company invites applications from Engineers of 
suitable experience and proved administrative ability for the above 
appointment, 

Applicants who should be under 45 must be well qualified and 

ipable of undertaking full responsibility for all manufacturing 
iepartments and workshops, undertaking an interesting and expanding 
experimental programme of national importance. 

rhe position provides excellent prospects for advancement along 
with a good salary and Pension Scheme to a man possessing first-class 
leadership and initiative. 

Applications, which will be treated in strict confidence, should give 
full details of experience, qualifications, ete., and be addressed to BOX 
AC.20148, SAMSON CLARKS, 57-61, MORTIMER STREET, 
LONDON, W.1. M170 
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SQ ANOUEAUEAUADUTUOUNDDOSOURUONODUUNDUNDONDUNSUADUNUUROCEOUCOEUONUO NRO RDORUUURDOOOUO ROT CQONDN NOR ERONOR SONS BAe 


THe eee eee 


Witt | WNUUUEOETTUECUAMOEUA CEUTA EEE McCALLS 
“MACALLOY’”’ 
PRESTRESSING 


FOR JETTIES OF 
KWINANA OIL REFINERY 
WESTERN AUSTRALIA 


9NIOR MECHANICAL ENGINEERING | DESIGN DRAUGHTSMEN. The British Drug 
DRAUGHTSMEN required for interesting work | Houses Ltd. invite applications from suitably quali- 
a large chemical plant installations. Experience | fied men for interesting work in their Engineers 
in this type of work is desirable but not essential, | Drawing Office, on special machines and _ plant 
wpplicants with general mechanical engineering | layouts for the Light Chemical Industry. Higher 
aperience will be favourably considered. The | National Certificate in Mechanical Engineering and 
pats offer excellent opportunities with generous | previous experience in this industry desirable but 
wires commensurate with experience and ability. | not essential. Men of mature age with suitable 
(fices situated in the N.W.1 London area. Five- | training and experience would be considered. Five- 
day week and superannuation scheme. Applica- day week. Pension and Profit Sharing Schemes.— | 
tom, which will be treated in confidence, should | Write stating age, experience and salary required to 
gve previous experience and qualifications, and be STAFF MANAGER (REF. 368945), GRAHAM 

; to the CHIEF DRAUGHTSMAN, | STREET, CITY ROAD, N.1. L 918 
LAPORTE CHEMICALS LIMITED, CLIFTON 
HOUSE, EUSTON ROAD, LONDON, N.W.1. G 664 


STEEL 


The photograph shows the final section of 
the 3,000 foot main trunk way of the oil 
jetties at Kwinana Oil » Western 
Australia—which will be the largest refinery 
in Australia on completion. Lee- 
McCall system of prestressed concrete 
construction was employed in the con- 


WANTED 
| DRAUGHTSMEN to design in aluminium for 
sales development. Must possess Higher Nationa! 


ARBRO ENGINE CONTROL SYSTEM. 





ae are seqeire’ for P pon formed | Certificate in Mechanical Engineering. . pe — of these jetties. Ronde 
iepartment ing with various theoretical aspects | Banbury. Good working conditions and pleasant Consulting Enginee: : 4 1 
f wro engine control problems. E jence of | surroundings. Attractive starting salaries offered Palmer & ee ae ” . 
> —_- oo = Lewd peor om engine | up to £800 p.a. b= A meg ag hy = —_ P 

ormance investigation is desirable.— cations | drawing > ension plan in operation. D Con : ; ; 
wig END to” TECHNICAL PERSONNEL | brief details of qualifications and experience to ( y “egg Kwinana Construction Group 
WANAGER, ARMSTRONG SIDDELEY MOTORS, | NORTHERN ALUMINIUM CO., LTD., BUSH Pty . 
OVENTRY. G 658 | HOUSE, ALDWYCH, LONDON, W.C.2. G 562 

| 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH - SHEFFIELD + P.O. BOX 41 
—_——- eee oo _— andy 8 LINES) * LONDON OFFICE: 8-10 een monte oa 


PC 29 











A vacancy has occurred for a 


SENIOR DESIGN DRAUGHTSMAN- 


This is an opportunity for entering anZunusual and specialised field 
of mechanical handling. Excellent salary. Luncheon vouchers. 
Pension scheme. 5-day week. Christmas bonus. Occasional 
opportunities may occur for short visits abroad.—Write, giving 
details of age, experience, and salary required, to: 


BRITISH ROPEWAY ENGINEERING CO., LTD., 
PLANTATION HOUSE, MINCING LANE, 
LONDON, E.C.3. 





M 183 

















SENIOR JIG AND TOOL DRAUGHTSMEN | ENGINEERS are required by the Group ~~ 
— for Tool Design on neering Division of | the REED PAPER GROUP | 
(¢) Small 1.0. Engine components. who will be capable after training of carr: through | 
(0) Fuel Injection and pao Control Mech- | complete engineering projects panera with paper | 


ams O8 a production basis. 
won should have experience in these or 


mills from the development to the final construction | 
stage. Paper mill experience an advantage, but 
candidates must be technically qualified in engi- | 
neering. Assistance is offered with housing, | 





Peasant working conditions, Generous salary 
erate with qualifications demanded. Attrac- 
ee Scheme. Comprehensive welfare facili- 


Apply to CHIEF 
ant CHIEF 


excellent working conditions and salary, non- 
contributory pension fund. Applications must be 

submitted in writing stating age, ualifications and 
PERSONNEL OFFICER, | “*Perience to GROUP PERSONNEL OFFICER, 


The use of electrical wire resistance strain gauges has now been 
accepted by engineers as one of the most important means of 
investigating stresses and strains in all types of structures and machines. 














CE BERGER W x ALBERT E. REED & CO. LTD., LARKFIELD, 
RGER WORKS, STAINES, ery Nr. MAIDSTONE, KENT, quoting reference . ‘ , : : 

oan | E.G.E./2. M90 | The electrical resistance strain gauge consists of a grid of fine wire 
at bonded to a paper or Araldite membrane which can be cemented to the 
am —=———— a | surface under investigation. Connections are taken from the gauge to 

= apparatus designed to give reliable and quick readings of the strain being 
{ENTS measured, 
xDOs, DRAUGHTSMEN | ate ennai j 

¢ above gauges are available in various designs to meet_individual re- 

Ps GENERAL LIGHT ENGINEERING quirements, and a wide range of measuring instruments can be supplied for 
mom ) ORDINARY NATIONAL CERTIFICATE as minimum qualification indicating or recording static strains. 


docks, required by 


_— ASSOCIATED ELECTRICAL INDUSTRIES 
ue RESEARCH LABORATORY 


Write for lists 210 and 210A, which give full particulars of all the above 
gauges and associated apparatus. 


Gauges are available in the following types : 











M 167 Excellent prospects of promotion to higher grades. 7 
: Sf ee eee ee X 
e Laboratory serves a large group of companies. It is situated in 1 s (9) Durofix bonded, paper backed, resistance SO () 
_ psant rural surroundings near Reading with a fast train service to : to 2,000 0, maximum temperature c. i 
re : Ic a Please wen full dotaite of qualiGeations and experience, s r Wire wound. 
slicants \g reference No. /D/2, to Personne! cer. * - Ss 
plcant sities ansionn, : H. Tinsley & Co. Ltd. g (5) Araldite bonded, wire wound on Araldite \ 
Appli- MCAT Ame i, f backing. Maximum temperature 80° C. 
neering ‘ [ATED ELECTRICAL INDUSTRIES LIMITED a Werndee Hall, Bs Resistance 50 Q and 100Q. L 
wi 
wif not Aldermaston Court, |§ South Norwood, London, $.£.25 ® (c) Bakelite bonded, wire wound. High tempera- | 
cecutive Aldermaston, Berkshire. is Telephone : ADDiscombe 6046-7-8 ture 200° C. Resistance 250(). | 
~~ a 148 |g Canadian Factory : St. Jerome, P.Q ‘ 
Oat a 8 Canada . (d) Foil gauges. 
M 121, op a, oF } 
r ® 
Classified Advertisements continued on Page |13 (3... wee eo ri 
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SKINN 





INGROVE 





for all Types of 
FABRI CA TED 


STEELWORK 


STEEL 
SECTIONS and 
JOISTS, ARCHES 
and PROPS 











TRACK RAILS 















Trial Assembly in our 
shops of a Lattice Girder 
for overhead Crane Track 
Weight: 29 Tons. 125’ 0” 
clear span. 13’ 6 deep. 











cata 


for RELIABLE 


CONTROLS 


Accuracy of air controlled instruments is impaired by damp compressed air; 
BIRLEC LECTRODRYERS solve this problem by maintaining dewpoints from 
0° C. to minus 70° C, at working pressures from 30 p.s.i.g. to 4,000 p.s.i.g. 


BIRLEC LECTRODRYERS are fully automatic (essential for dispersed sites) 


and low in running and maintenance costs. 
non-chemical in principle. 


$M/82112/54 


Easy to install and operate, they are 


LECTRODRYERS serve many 
industries in the prevention of 
condensation, corrosion, rust, 
icing, sweating, caking, bloom, 
tarnishing, deliquescence, oxida- 
tion, hydration and other wasteful 
effects of uncontrolled moisture. 


Vacuum Oil Company Limited 
dry the instrument air supply 
at their Coryton Refinery with 
a model BY.! BIRLEC LECTRO- 
DRYER. 


DRYER 











WELDED OR RIVETED 





SSW 


LATTICE GIRDERS, ALL TYPES AND Spans 


WELDED 
PORTAL FRAMES 











RIVETED STANCHIONS 
COMPOUND STANCHIONS 
BATTENED STANCHIONS 
AND LATTICE STANCHIONS 











ROOF TRUSSES, ALL SPANS 

















TELEPHONE: SALTBURN 194 





Send for details of how BIRLEC LECTRODRYERS can dry 
your compressed air supply for instrument contro! and many 
other production operations. 


DIVISION OF 


BIRLEC LTD 





be 


SKINNINGROVE IRON C?L? 


SALTBURN-BY-THE-SEA 







YORKS. 
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Your exports... 


never out of expert hands 


Hand it to KLM! They give every consignment a flying Route your exports via 
start. KLM’s air freight service is the most complete kim through your 
ever known. They collect and deliver at all world Freight Agent or 
airports. Their cargo flights operate from Continent xin Reyel Dutch 


Airlines, 21 Jockeys 


ee Conti Rete. : , 
Continent, and inside Europe. KLM give you quite Fields, W.C. Tet: 


an extraordinary service at just the ordinary cost. Mayfair 8803; and at 
Send your exports safely away in the capable Birmingham, Manchester 
trustworthy hands of KLM. Glasgow and Dublin 
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OF W. MARTIN WINN, LTD. A modern 
factory, fully equipped with an up-to-date 
plant, where the highest quality Studs, Bolts, 
Nuts, Sets and Special Parts, etc. In Bright 
Steel, Heat treated High Tensile 
Carbon and Alloy steel are pro- 
duced In ever Increasing quantities 
to meet the demand for 
“MARWIN ” products. 
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Marwin 


Catalogue giving full technical informa- 
tion and range of sizes on request 


W. MARTIN WINN LTD. DARLASTON, S. STAFFS. 


Telephone: James Bridge 2072 (SLines) Telegrams: ** Accuracy” Darlaston. 
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FOR THE DETECTION AND CONTINUOUS MEASUREMENT 
OF TRACES OF OXYGEN AND HYDROGEN IN GASES 


During recent years many industries have sought a practical and accurate 
means for detecting and measuring small quantities of oxygen present as an 
impurity in other gases. The Deoxo Indicator has been designed to supply this 
need. Ruggedly constructed and capable of operation for long periods with 
little or no attention, the instrument is suited both to industrial and to laboratory 
use. It indicates the presence of from 0-oor per cent. to I per cent. oxygen 











+ Illustrated leaflet giving full details in inert gases, hydrogen, nitrogen, carbon dioxide and saturated hydrocarbon 
of the Deoxo Indicator forwarded gases. The accuracy of indication is conservatively estimated at +2 per cent. of 
on request. Technical representatives the value of full scale reading. The Deoxo Indicator may be used to detect and 
PE are always available for consultation measure hydrogen (instead of oxygen) impurity in inert gases, nitrogen, carbon 


and advice. dioxide and saturated hydrocarbon gases. 


BAKER PLATINUM DIVISION Engelhard Industries Ltd., 52 HIGH HOLBORN, LONDON, W.C.| 
Telephone: CHAncery 8711 : Originators of the ‘ Deoxo’ process for catalytic gas purification 


It’s not magic 


You observe that the voltmeter on the incoming supply 

fluctuates wildly; and that the one on the outgoing supply is quite 
steady. Look behind the panel and you will see how the trick 

is done. You will find there an Austinlite series voltage regulator. 
This regulator was designed in the first place to do a specific 
job—for the G.P.O.—because nothing quite good enough existed. 
Special equipment developed in this manner can be w ell 

made at a reasonable cost. Perhaps you have at some time 
searched for equipment which seemed unobtainable 


in the right quality and at the right p! ice? 


ee —7hustinlite EQUIPMENT Tailor-made by STONE-CHANCE LTD. 


(The makers of Sumo Pumps and Stone-Chance Lighthouses ) 


(> art 4 he 28 ST. JAMES’S SQUARE, LONDON, S.W.1 - TELEPHONE: TRAFALGAR 1954 
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TO THE LARGEST DIMENSIONS AND : 
. 
‘ 4 
CAPABILITIES : 
7 o 
PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER . 
N DREDGERS, BUCKET HOPPER DREDGERS, SUCTION . 
. HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, * 
: FLOATING CRANES, etc. . 
5 o 
; NEW BUCKETS, LINKS, PINS, GEARING, ete., * 
- | supplied for existing Dredgers. s 
LI | a 
a . 
1 | a 
~é ~ a FLEMING & FERGUSON, Ltd., = 
: OIL-BURNING TWIN-SCREW HOPPER DREDGER “OTAKOU” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, . 
i constructed for the Phone: Paisley 4121. Teleg. Address: “‘Phamiz, Paisley.” 3 
e 1 OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND. 
? London Agents: Messrs. Nye & Marks Ltd., Capel House, 62, New Broad . 
n Dimensions: 258 ft. x 20 ft. Hopper capacity 2,000 tons. Street, London, E.C.2. . 
: : Speed loaded: 94 knots. Dredging capacity per hour: 1,000 tons. Telephone: LONDON WALL 4846. . 
s : - 
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SR a Geo. ROBSON & CO. (CONVEYORS) LTD., Hodgson Street, SHEFFIELD 
dyn ge 


Phone: SHEFFIELD 27463/4 
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BRAKE PVGNcs . CLUTCH FACINGS 


MOULDED AND WOVEN J} : MOULDED AND WOVEN 


“woes ] RAYBESTOS-BELACO LIMITED 




















Telephones : 
ENGLA WaATerloo 7031-4, 3842-7 
—__ EVERITE HOUSE - SOUTHWARK STREET - LONDON, S.E.1 
— i LT SECTS A A TTS TL EET TT ET ACT TI LT TEL IIE LED 
XCLUSIVE DISTRIBUTORS OF RAYBESTOS PRODUCTS IN THE EASTERN HEMISPHERE 


— 
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GONVEYOR-ELEVATOR &) 


LTD. 
BULL BRIDGE WORKS, Pn” eae 
Accrington, Lancashire. Telegrams: “ Conveyor” Accrington. 
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SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Ete. 











For new drives | for-Replacements 
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Wy) as ASK FOR | 
| We PRICES 1 
| PR Last Longer et : ‘SmaeEseRRENRRARNRN rman | 
Ais Las It em WIGGLESWorths| |9 | 
iti eae the originators and 
FRANK WIGGLESWORTH & CO , largest makers of | 
SHIPLEY : 3 V-belt drives in 
? this country. ff 
a 





Industrial Lighting | 
is a matter for 
the Specialist * 


FALKS Lighting Engineers offer you 
the following service :— 













if ae 
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i — en ween ~. @ Study of your particular lighting problem 
are a 5 NE Mae SEES BE = 


either at your works or from plans. 


i @ Recommendation of the most suitable 

1 oi | method of lighting and type of lighting 
fitting. 

@ Preparation for your approval of lighting 
lay-out plans and estimates. 


Catalogues of tungsten and fluorescent lighting 
fittings on request. 


FALKS 
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* WE DESIGN AND MANUFACTURE ELECTRIC LIGHTING << 
FITTINGS FOR ALL INDUSTRIAL REQUIREMENTS ¥ a 
' 91 FARRINGDON ROAD, LONDON, E.C.1 AND BRANCHES. Telephone HOLborn 7654 


y ‘ London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1 Telephone MAYfair 567! 2 
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TEMKON 
AIR CONDITIONING and REFRIGERATION 


products include : 
@ CENTRAL STATION AIR CONDITIONING PLANTS. 

m PACKAGED WATER CHILLERS—AIR-COOLED UP TO 20 HP. 

@ CONDENSING UNITS—AIR-COOLED UP TO 20H. 

@ AIR HANDLING UNITS, ALL SIZES. 


@ PLANT ROOM WATER CHILLING SYSTEMS. 
@ VEHICLE AIR CONDITIONING. 

@ ROOM AIR CONDITIONERS. 

@ PACKAGED AIR CONDITIONERS, ETC. 


FOR ALL APPLICATIONS THROUGHOUT THE WORLD 


TEMPERATURE LIMITED 


CABLES: TEMTUR LONDON ~- TELEPHONES: RENown 5813 p.b.x. * BURLINGTON ROAD, LONDON, S.W.6, ENGLAND 

















DAWSON & DOWNIE’S PUMPS 
HIGH EFFICIENCY TOTALLY ENCLOSED 
POWER PUMPS 


OI REANERY PUMPS 


DAWSON’S PATENT 
PIPE LINE PUMPS 


DIRECT ACTING 


BOILER FEED PUMPS 
STEAM & POWER DRIVEN 


PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


CARGO OIL PUMPS 
GENERAL SERVICE 
AND AIR PUMPS 
HYDRAULIC PUMPS 


CONDENSERS, ETC. Telegrams: PUMPS, CLYDEBANK 


Telephone: 2271-2 CLYDEBANK 
Zs 


ELGIN WORKS, CLYDEBANK 





DAWSON & DOWNIE L™. =. 
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REDUCE YOUR MACHINING WITH 








Castings to very fine limits can be supplied in quantity to any specification of 
Zinc and Aluminium Alloy. 

Considerable savings in machining costs can be effected where pressure die 
castings of a suitable design are required in large quantities. We are fully 
equipped to design and manufacture dies and produce castings for quantity 
Supply at competitive prices. 


West Yorkshi 


SAYNER LANE, LEEDS 10 
Telephone: Leeds 29466 








London Office : 
HANOVER HOUSE, HANOVER SQ., W.I 
Telephone : MAYfair 8561 
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IT’S ASTONISHING how many different versions we have 
produced of the apparently simple plate valve. Each new 
version is designed to overcome a particular problem. 
Seventy years of continuous research and experience place 
us in a unique position to tackle valve problems with 
confidence. We can produce automatic plate valves for all 
kinds of reciprocating air and gas compressors quickly and 
in quantity—but above all, accurately. 


che 


METALLIC VALVE C2 Lt 


117/125 BRIOGE STREET. BIRKENHEAD, CHESHIRE 
Telephone: Birkenhead 1356 


Your valve problems are our: business! 
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Boring Hexagon on a 3A Ward capstan. 


Hexagon, octagon, square, or other shapes can be formed! 
on a round bar and drilled and finished in one operation 
ready for parting from the bar—that is the achievement 
of the Polygon Tool Box. It cuts costs just as effectively 
as it cuts away the metal to produce the job desired.) 


It’s a money saver, a time saver, and it should be in your)” 


machine shop if you want to speed up production and finish) 


your delivery schedule dead on time. By the operations) 





eliminated on a job of reasonable proportions the Chatwin) 


Polygon Tool Box can pay for itself easily. 


THOMAS CHATWIN & CO. 


Gt. Tindal Street, Birmingham, 16. °Phone.: EDGbaston 3521 


ONE OF THE (BROCKHOUSE ) COMPANIES 
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now playing a vital 
role in Atomic ., 
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pure fused QUARTZ & SILICA 


, j ypment 
Over fifty years of constant research and dev. ws 
® . } essing 
have resulted in a product of the highest qua anes: 
. slac Cri 
unique chemical, thermal and electrica 


THE THERMAL SYNDICATE LTL 


111S€ nd 6-324 
{ BBey 54 





P.O. Box No. 6, WALLSEND, NORTHUMBERLAND. Teleph n 
LONDON: 12-14, OLD PYE ST., WESTMINSTER, S.W.1. 7e/¢/ 
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These Truly LIGHTWEIGHT 


Hydraulic Jacks 
ARE SUCCESSFUL IN ALL INDUSTRIES 
(They are light enough for a girl to lift) 


The men who actually use these jacks will tell you : “They 
save my time and energy”, Normally, jacks in this higher 
tonnage range take two, or even more, men to move them, 
The ‘ Hydralite”’ 15 tons capacity jack 


weighs only 24 Ib., and the time it saves 












offsets its initial cost in a few months’ 


work, 
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ICA 
ypment There is a wide 
range of massively- 
built BRONX Plate 
Bending Rolls to give 
consistent accuracy with 
thinnest to thickest steel 
Plates up to 25ft. wide—and 
standard machines cope perfectly 
with conical work. Catalogues on 
request. 
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@ In the bending of mild stee 
plate used in the construction of 
their cylindrical and circular tanks, Messrs. A. A. Thornton 
(Teddington) Ltd., made a number of stipulations for the 
machine they required. The rolls would have to be raised and 
lowered automatically to reduce the time factor ; there would need 
to be a roll adjustment gauge for use when repetition work was under- 
taken and the ores would have to be such that cones could be rolled 
with the minimum of handling. They found that a Bronx 10ft. by 4 in. 
capacity pyramid plate bending roll was ideally suited for the job and 
that accuracy and simplicity of operation overcame all difficulties with 
the greatest of ease. 















BRONX ENGINEERING CO. LTD., LYE, WORCS. 
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users of oil. 


use, 


AC.WELLS & CO. LTD., 


P.O. BOX 5, MOUNT STREET, 
HYDE, CHESHIRE 


Telephone : HYDE 953 
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leakproof cafe, reliable 


The ‘ Unicone’ system of pipe jointing, with its time and labour 
saving features, produces a pipe line which is flexible while re- 
maining absolutely leak-proof. 

For temporary pipe lines ‘Unicone’ instantaneous joints are 
recommended. These joints require no tools of any kind; compri- 
sing two parts only, they fasten with a “ snap’ ensuring a perfect 
seal in a matter of seconds. 

For permanent or semi-permanent pipe lines ‘ Unicone’ bolted 
type joints are usually employed and can be assembled far more 
quickly than any other flexible joint giving positive anchorage. 


WS UNICONE 
me roll 





THE UNICONE CO. LTD., RUTHERGLEN, GLASGOW, SCOTLAND 


EW LIFE 


WITH A 


WELLS 
OIL FILTER 


Six standard sizes, available from 
stock, for all Engineers and other 





Write for Section “‘C” leaflet. 

Also makers of Oil Storage Cabinets 
and Barrel Pourers. Portable Paraffin 
Heater Plants for works and outdoor 





Telegrams : “UNBREAKABLE ” HYDE 
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SMALL 
ASSEMBLY 


CUPS IN MILD 
STEEL 

PRODUCED 
WITHOUT FAULT 


O07Sthick! Be 


22.2. 
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NOTE THE SHARP CORNER |: 


ILLUSTRATION BY COURTESY OF we7e 


MESSRS. JOSEPH APPLEBY LIMITED, 
ASTON, BIRMINGHAM, 6. 





“pIE METAL 


SUPERB 
a 


WRITE 

TODAY FOR 

YOUR COPY OF 

THE NARITE BROCHURE 
(2nd Revised Edition) 


N. C. ASHTON LIMITED 
ST- ANDREW’S ROAD 


HUDDERSFIELD 
Telephone. HUDersfield 6263/4 


C.W.3333 
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INSULATION 
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s,°, LL OVER THE COUNTRY Our contracting staffs, working from 
ss ° ° ° 

one 8 major depots in the main centres, are at work. A power 
es 


station on the North East Coast ...a cold store in Glasgow .. . 
a chemical works in Sout’ Wales . . . an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials — Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
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Good thermal insulation is an investment— that’s why so 

A many organisations, large and small, turn to Newalls for tech- 

4 nical advice and consultation. 

“B Yhere there’s a problem of HEAT INSULATION 
= P 

A there’s a job for 

EY 


aes SMh 


% 


; NCW als 


N . 
EWALLS INS\.. ATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
C,W.3333 : Ofc i member of the TURNER & NEWALL ORGANISATION 
td Depots ut LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 
"RAMINGHAM B 


ELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 








W INVESTMENT 
@, begins with Newalls ‘ 
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mere 
DVRING 


TIPPED DRILLS 
FOR ALL MASONRY AND TILES 








The astonishing cutting- 


power of Durium Drills is well 
demonstrated by this test on 
Fletton brick in our laboratory. 
Brick hardness and working conditions vary too widely to generalize about 
drilling times, but this test does emphasize the fact that masonry drilling 
js vastly more speedy with Durium Drills than by any other method. 

The Durium tips, are harder than any steel or alloy, being made of a new 
specially tough carbide tungsten almost as hard as a diamond. Look for the 
name * Durium’ on the shank—no other is a genuine Durium Drill. 
Durium Drills prevent ‘ break-away’ at the back of hollow materials and 
can be used with great success even in a hand-drill or brace. 

Write for details of Durium Drills and the Rawlplug R.P.J. Electric Drill, 
the ideal power tool for them. And if you have a fixing problem, tell us 
about it. Our Technical Service Dept. will be delighted to help you. 














B4198 
THE RAWLPLUG COMPANY LTD °- Sw7 


CROMWELL ROAD “~ LONDON ~° 























SECTION OF UP-TAKE 
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CONTROL UNIT 




















INDUSTRIAL 
SMOKE DENSITY 
INDICATOR 


Used by Leading Industrial Companies for the past 25 years 


The Radiovisor Industrial Smoke Density Indicator is in extensive use in Power 
Stations and Industrial installations to give a continuous record of the smoke 
passing through a flue or up-take. A beam of light is projected across the flue 
on to a Photo-Electric Cell. The intensity of light received by the latter, and 
consequently the photo-electric current, is governed by the smoke density. 
After amplification, the photo-electric current is indicated on instruments having 
a Ringelmann Smoke Scale. 

The Radiovisor Smoke Density Indicator operates during the whole 24 hours, 
indicating and recording the density of smoke emitted and showing the operator 
when attention is needed. In addition, an accurate record is available to the 
Management to prove they are not contributing to air pollution. There isa 
range of standard equipment to cover all sizes and types of installations. 








| ais Radiovisor Photo- oy 
Electric and Electronic 
Controls include :— 


SMOKE DENSITY 


r RADIOVISGR 
ri SMOKE INDICATOR 


FLAMESTAT FLAME 
FAILURE CONTROL 


| 
| 
HOPPER AND BUNKER | 
LEVEL CONTROL | 
SMOKE ALARM 
PHOTO-ELECTRIC | 
SAFETY GUARD 
SMOKE DETECTOR FIRE 
ALARM | 


FACTORY LIGHTING 
CONTROL 


TURBIDITY EQUIPMENT 


AUTOMATIC RADIATION 
PYROSTAT 


AUTOMATIC DOOR 
OPENING 





panna 


RADIOVISOR PARENT LTD., STANHOPE WORKS 
HIGH PATH, LONDON, S.W.19. 
Telephone: CHErrywood 3351 
THE FIRST NAME IN PHOTO ELECTRIC CONTROLS 
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GRAFTON 
CRANES 


GRAFTON CRANES LTp. 
VULCAN works 
BEDFORD 





Established 1880 


Telephone: Telegrams: 
2430 GRAFTON, BEDFORD 








Steel Mills are an important field 
of engineering. Equally important 
is the choice of Spray Nozzles for 
descaling, cooling, rinsing, etc. 


Our large range of nozzles ensures 
the right nozzle for the job. 


Send us that spray problem to-day. 


CROFT ST: WIDNES- ENGLAND 


N {NES 
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ENGINEERS 
1O THE CHEMICAL AND 
ALLIED INDUSTRIES 


| Also specialists in the production of all 
welded fabrications, riveted work etc. 


Evaporator for 
Paint Industry 
Shell Test 80 Ibs. 
Coil Test 280 Ibs. 





5-Unit Tubular 
Condenser 

for By-Product 
Plant 






Polished Stainless Steel 
Soaking Trough for Brewery 






We invite your enquiries for reconstruction 
work, extensions, or entirely new installations. 
We have 67 years of specialised experience. 


RILEYS OF BATLEY 


k 
Ay, RILEY & SON LIMITED 


VICTORIA WORKS, BATLEY, YORKSHIRE ‘ 
Telephone: BATLEY 657 (3 lines) Telegrams: BOILERS BATLE 
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LIVERPOOL 
CALLOW 
DUSTLESS 


CONVEYING 


Write for details and 
technical representative 
to call 


x rd erg 


ee S tides hoe 
T ESTATE 
LIVERPOOL ENGLAND 


for fine milling 


} 





Coal Screening Plant 


Elevators 


Pulleys 


Conveyors 

Gearing 

Crushing and Screening 
Machinery 


BARRY, HENRY & COOK, in 


West North Street, ABERDEEN. 
London Office : Broadway Buildings, Westminster, S.W.1. 
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Right off the beaten track 


What Vulcan say about it 


Poor track formation is too often the cause 
of accidents to travelling cranes. Once 
again, prevention of disaster means scru- 
pulous inspection and maintenance of all 
temporary rail tracks. Once again, Vulcan 
are the experts to turn to. 
Engineer-Surveyors from Vulcan 
Insurance spot danger before the trouble 
starts, and industrial machinery is their 
happy hunting ground. Cranes, lifts, 
hoists, boilers, vacuum vessels — any and 
every plant comes under their eagle-eyed 
scrutiny, and gets the specialist going-over 








MODERN 
SCIENTIFIC 


PENETRATING 


bed RUST SOLVENT 
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Fourteen years before the first 
Aberdeen-Angus 


Take one towpath. Lay rails on.a foundation of 
ashes. Next, place one steam travelling crane on 


track. If you now begin loading and unloading, 
the chances are your crane will end up end-up. 
(See illustration.) 








An Aberdeen-Angus was first shipped to the Argentine in 1876— fourteen 
years after the Bank of London & South America had opened its doors there. 
Since then, commerce with Latin America has increased enormously, 
and with it has grown the influence and interests of the Bank. Today, 
the Bank holds a unique position as the on/y British bank in Latin 
America. It has branches in most of the important trading 
centres of that vast Continent. Up-to-date reports on local markets, 
trading regulations and general economic conditions are 
received regularly from Branches Overseas and are summarised in the 
Bank’s Fortnightly Review, which is distributed to customers and made available 
to those who have business in Latin America, Portugal or Spain. 


for which Vulcan is renowned. Ina sentence, 
safety first is Vulcan first. 


FREE. For news of industrial 
accidents and ways to avoid 
them, ask us now for 
‘Vulcan’, a quarterly 
journal for Power users. 
Please write to Dept. 19. 





VULCAN 


INSPECTS — AND PROTECTS 


“Vulcan 


BOILER & GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 


‘BANK OF LONDON & SOUTH AMERICA LIMITED 






HEAD OFFICE AND LONDON OFFICE: 6, 7 & 8 TOKENHOUSE YARD, LONDON, E.C.2 
MANCHESTER: 36 CHARLOTTE STREET BRADFORD: 55 WELL STREET 
CONTINFNTAL RFPRESENTATIVE'S OFFICE: TALACKER 35, ZURICH 





RUST PROBLEM 


The Skilled Engineer can best appreciate the 
scientific value of ““ LUSOL”’ in dealing with Rust, 
Corrosion and Unequal Expansion. “ LUSOL” 
attains a higher degree of penetration, with 100% 
saturation, in less time than any known Rust 
Solvent. Its action can be tested and verified by 
comparing the “ rapidity of spread’ of one drop 
of “LUSOL” with that of ordinary solvents. 


Used by leading engineers throughout the 
world. Obtainable in all popular size con- 
tainers from your usual supplier. 


GENUINE Insist on “ LUSOL”’. 


Enquiries to the manufacturers. .. 


REGD 


THE GREAT EASTERN OIL CO. LTD. 


372 SCOTLAND STREET, GLASGOW, C.5. Tel. SOUth 2207/8 
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SEATRIST PACKINGS AND SEALS 


Fit and specify SEATRIST A complete range for all duties . . . 


for . . . Long Life - Sealing 
Efficiency - Minimum Friction 
and Wear ~°- Reduction of 
Maintenance Costs 





SEATRIST Moulded Fabric Pack- 
ings for Glands and Pistons creed 


SEATRIST Oil Seals for Rotating 
Shafts 








Please write for literature or if you 
wish we will gladly arrange for a 
representative to call. SEATRIST ‘O’ Rings, Joints, 


Gaskets 








i 




















RONALD TRIST & CO. LTD. 


(A Company of the Bell’s Asbestos and Engineering Group) 


BATH ROAD - SLOUGH - BUCKS - TELEPHONE: SLOUGH 20222 - TELEGRAMS: RESVALAR, SLOUGH 








COMPREHENSIVE RANGE OF GREY 
IRON CASTINGS FROM A FEW 
POUNDS TO TEN TONS IN WEIGHT, 
MACHINED OR UNMACHINED 





PRODUCTION BY MODERN 
MACHINES EMPLOYING SYNTHETIC 
AND NATURAL SANDS. 


EXAMPLES 
OF 
<—LOAM 


& 


MACHINE — 
MOULDED 
CASTINGS. 






Electric Motor Stator Casting. Weight: 23 tons. 


C. & W. WALKER L™. 


DONNINGTON Nr. WELLINGTON - SHROPS Split Collar Castings. Weight - 32 Ibs each. 


LONDON OFFICE 70 VICTORIA ST. S.W.I. 





D. 
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WE ARE DESIGNERS AND 
MANUFACTURERS OF THE 


MODERN 


Siphon pump 


LARGE DRIVING PULLEY MOUNTED OWN ADJUSTABLE GLAND WHICH CAN 
FIXED SLEEVE TAKING ALL THE BELT LOAD BE PACKED WITHOUT DISMANTLING 


PUMP OR PULLEY 
















PLUG FOR PRIMING 
IN FIRST CASE ONLY 


ONCE PRIMED IT NEVER 
REQUIRES THIS AGAIN 


RETURN 
VALVE 
ADJUSTER 


DETACHABLE 
FLANGE WITH 
UNIVERSAL DRIVE 













RELIEF 


RENEWABLE SLEEVE VALVE 


WHICH FORMS BEARING 
FOR PINION AND PULLEY 


EXTRA LONG DRIVING SHAFT 
WHICH DOES NOT TAKE ANY 
OF THE BELT TENSION AND 


INLET TO 
HAS A BEARING 3 9A6”-LONG mE 


SIPHON 

CHAMBER 
PINIONS OF EXTRA LARGE 
SPECIAL SHAPED TEETH 
GIVING GREAT PUMPING 
CAPACITY AND EVEN FLOW 


SIPHON CHAMBER ENSURING THAT 
PUMP IS ALWAYS FULL OF LIQUID 


MODERN 


MACHINE TOOLS LIMITED 
ae’ Broadgate House - Coventry - Phone 2132/6 


heffield: Showrooms: 
Gosford St. Coventry 





s 
Corporation St. Phone 24888 





Rainbow 


For high 
pressure pipe 
lines the 
universal 
specification is 


ERMETO 


VALVES AND COUPLINGS 





Because of the increased efficiency they have 
brought to pipe line systems, ERMETO fit- 
tings have helped in the achievement of many 
fine engineering enterprises. 


Technical literature gladly sent on request, 


BRITISH ERMETO CORPORATION LIMITED 
Maidenhead, Berks. Tel :]]2271 /4 
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RUBBER COMPONENTS 


GASKETS AND CIiL SEALS 
AUTO-MOTIVE MOUNTINGS 
RUBBER-TO-METAL BONDING 
EBONITE PRODUCTS 
GENERAL MECHANICALS 

in 


NATURAL, SYNTHETIC 
NEOPRENE, CELLULAR, 
RUBBERISED CORK ETC. 


C E a Q F 0 R M (STOCKPORT) LTD. 


HOPE MILL - PORTWOOD PLACE - STOCKPORT 
TELEPHONE : STO. 2617/8. 
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: 

: Pressure brought 
H : to bear 





4 
Illustrated is a “Spearseg’’ saw 
getting its high speed steel teeth 


into acopper tube at the Yorkshire 
Copper Works, Leeds. 


‘ 


Hardening and tempering under scientific 
control gives the SPEARSEG Segmental Saw its 
characteristic properties of toughness and hard wear. 
Segments of Triple “Mermaid” Super High Speed 
Steel, precision machined for perfect fitting, make it 
a really economical proposition where speed and 
; clean cut are essential. A SPEARSEG saw can be | metal or metal billets (hot or cold) or powdered metal, the simplest 
i resharpened many times before individual segments 
need be replaced. 





To make almost anything, if it is made from sheet 


PR aN EMO LITA, OLS 


and most efficient method is to produce it with a Power Press; if the 
Press is fitted with automatic feeds for handling the material the 
production will be enormous. From experience we know that every 


Your copy of this new Pressing problem needs special modifications according to specific 
ag ir Nag a 
be obtai t. ; es 
+ ee Se requirements. However, we invite you to send for our set of catalogues 


Spearseg High Speed which are completely descriptive and which illustrate both our range 
SEGMENTAL SAWS and our capacity. From them you may find the type of machine from 


which your own might be developed. 








THE WORLD’S OLDEST SAWMAKERS 








[ Spear ¢ Jackso e Jackson Lid 









AETNA WORKS - SHEFFIELD 4 TAYLOR & CHALLEN LTD 


S$S5%(R) 
BiRMItING&HAM® 19 
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Depicted above is a No. 1653 Torrington Slab 
Milling Machine for overhauling non-ferrous 
strip up to 30 in. wide and 3 in. thick, milling 
one face at a time. 


The cutting speeds are variable up to 45 ft. 
minute dependent on the material and genera! 
requirements. 


W.H.A.ROBERTSON & CO. 2 pe stag ENGLAND 


led 4°k 9 44 0e 10). We a) ee 101 ee) cao) et ) 2 1 41 ee 0) 2) ene) ee ee ee eae HOT MILLS 
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O/L FUEL PUMPS 


Weir Oil Fuel Pressure Pumps are made in vertical and 
horizontal designs with single steam cylinder and double- 
acting oil end, and are specially suitable for pumping the 
heaviest and most viscous qualities of fuel oil. The 
Weir Piston Valve Chest ensures certainty of action and 
economical working. 


Weir Oil Fuel Pressure andjTransfer Pumps and Forced 
Lubrication Pumps are supplied in standard sizes and 
capacities. 
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(Picture Post Library) 


ir Control 


We admit we could not be of much assistance to the lady on deck, but once she’s back from 


holidays, at work in an office or laboratory, mill or factory, theatre or hospital, then we 
could guarantee her and her colleagues a constant and controlled supply of fresh, tempered 
air. Designing, building and controlling plants for this purpose is our job. We live with 


the problems cach situation presents, and are ready to aid the production engineer who finds 


it is necessary to clear the air. 


engineering limited 


Denton, Manchester. ‘Phone : Denton 3965 (5 lines) 





HEATING 


sO AIR 
VENTILATING - DUST EXTRACTION - FILTRATION - HUMIDITY CONTROL * AL*° 


CONDITIONING FOR HOSPITALS : LABORATORIES : PUBLIC BUILDINGS 
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60-ton Babcock overhead travelling 

crane serving tower purifiers at 

Neepsend Gas Works; East 
Midlands Gas Board. 


n Contractors: Newton Chambers & Co. Ltd. 


; +4 EEE 4 








_ Handling 










: 

















BD 
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Wit over 50 years’ experience in the design, manu- 
facture and installation of all kinds of cranes and a wide 
variety of equipment to handle huge quantities of coal, 





ash, dust and other material for power stations and - 


industrial plants, Babcock & Wilcox Ltd., are out- 
standingly well equipped to solve both the routine and 
the unusual problems of mechanical handling, on any 
scale. 

If you want to unload, crush, screen and bunker coal 
at 1,000 tons an hour, to tipple a railway wagon in 


30 seconds, to pump water-borne ash for a couple of 


miles, or to handle difficult ‘‘ wet’ materials such as 
slurry ... and require plant that will keep on doing it all 
round the clock, economically and with a minimum of 
maintenance, Babcock & Wilcox Ltd. can almost 
certainly provide the scheme, and the plant you need. 


Babcock self-lubricating 
conveyor idlers. 


Boiler house of the H. J. 
Heinz Co. (Pty.) Ltd. fact- 
ory, Victoria, Australia, 
showing the Babcock coal 
conveyor and “* Hydrovac”’ 
dust handling Cyclone 
serving the Babcock boiler 
plant 


EL-LUFFING JIB CRANES - OVERHEAD TRAVELLING CRANES - GOLIATH CRANES - STEELWORKS CRANES - TRANSPORTERS - TELPHERS 


VERSERS - FURNACE CHARGERS - 
H SPEED WAGON TIPPLERS 


BA CK & WILCOX LTD., 


BELT, BUCKET, TRAY, SLAT, AND DRAG-LINK CONVEYORS 
HYDROJET AND HYDROVAC ASH AND DUST HANDLING PLANT - 


BABCOCK HOUSE 


ASH EXTRACTORS SKIP HOISTS 


HYDROSEAL ASH PUMPS 
FARRINGDON STREET, E.C.4 


E 


LONDON, 


A we 
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(Picture Post Library) 


ir Control 


We admit we could not be of much assistance to the lady on deck, but once she’s back from 
holidays, at work in an office or laboratory, mill or factory, theatre or hospital, then we 
could guarantee her and her colleagues a constant and controlled supply of fresh, tempered 
air. Designing, building and controlling plants for this purpose is our job. We live with 


the problems cach situation presents, and are ready to aid the production engineer who finds 


it is necessary to clear the air. 





engineering limited 


Denton, Manchester. ’Phone : Denton 3965 (5 ‘ines) 
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60-ton Babcock overhead travelling | o } 
crane serving tower purifiers at 
Neepsend Gas Works; East 
Midlands Gas Board. 
1 Contractors: Newton Chambers & Co. Ltd. 
Bssssssesssscssecssssscccssccssesscsseese ey 4 k 
q < a 
: } - 
¥ : b 
. With over 50 years’ experience in the design, manu- 
z facture and installation of all kinds of cranes and a wide 
variety of equipment to handle huge quantities of coal, 
ash, dust and other material for power stations and 
| | bad . industrial plants, Babcock & Wilcox Ltd., are out- 
EC anica 1 standingly well equipped to solve both the routine and 
Hy the unusual problems of mechanical handling, on any 
He scale. 
a #4 If you want to unload, crush, screen and bunker coal 
an 272 es at 1,000 tons an hour, to tipple a railway wagon in 
| 337 30 seconds, to pump water-borne ash for a couple of 
33 miles, or to handle difficult ‘“‘ wet’ materials such as 
e ee slurry ... and require plant that will keep on doing it all 
1 “id ment : round the clock, economically and with a minimum of 
maintenance, Babcock & Wilcox Ltd. can almost 
certainly provide the scheme, and the plant you need. 
: 
SE 
Babcock self-lubricating 
conveyor idlers. 
i Boiler house of the H. J. 
a Heinz Co. (Pty.) Ltd. fact- 
4 ory, Victoria, Australia, 
a showing the Babcock coal 
ES conveyor and “ Hydrovac” 
4 dust handling Cyclone 
2 serving the Babcock boiler 
a plant 
| : | EL-LUFFING JIB CRANES - OVERHEAD TRAVELLING CRANES - GOLIATH CRANES - STEELWORKS CRANES - TRANSPORTERS - TELPHERS 
) J | VERSERS - FURNACE CHARGERS - BELT, BUCKET, TRAY, SLAT, AND DRAG-LINK CONVEYORS - ASH EXTRACTORS - SKIP HOISTS 


| H SPEED WAGON TIPPLERS ~- HYDROJET AND HYDROVAC ASH AND DUST HANDLING PLANT - HYDROSEAL ASH PUMPS 


BA CK & WILCOX LTD., BABCOCK HOUSE FARRINGDON STREET, LONDON, €E.C.4., 
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ca COOLING EQUIPMENT 


Czechoslovak Engineering Enterprises, supply and erect complete cooling equipment for : 
breweries slaughter houses . storages 
chemical enterprises and _ laboratories dairies 
fish product industry ice rings, etc. 
quick freezing refrigerating, 
= . ie ise tunnels and equipment 










_— 


food ind ustry 























We shall work out the project 
and quotation to comply with 
your technical requirements 


We have long years of experience in the 


installation of such equipment in different 
climatic conditions 





‘ PRAHA 
CZECHOSLOVAKIA 


ranean asco osser hard we oa Soin MTSE 


Foreign Trade Corporation for Export of Complete Industrial Plants 
Praha 2, Vaclavské nam. 56, Czechoslovakia 
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THE FINANCIAL TIMES... 


Iccording to 


4 


ee 


these words the introduction to important information 


How often are 


No other newspaper publishes 


affects decisions in industry ? 


that profoundly 


summit and men on the way up. 


al to men at the 


sO vit 


aried or 


« 


ation so \ 
Market reports, the application of science to industry, new management techniques, market studies, 


daily inform 


as well as the indispensable economic and financial background 


production information, overseas reports 


Try reading it every day 


TIMES. 


wider view of industry presented by THE FINANCIAL 


all part of the 


are 


ar industry, and whatever your own part in it, you will find THE 


particul 


Whatever your 


al week. 


as it is invaluable. 


Oo 
- 


rIMES as interestin 


FINANCIAI 


ty reasons why... 


* Subject of a report in The Financial Times and typical of the mar 


Men of Industry read 


THE FINANCIAL TIMES 


every day 
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PH30 PRODUCTION GEAR 
HOBBING MACHINE 


CHINES FOR 
TOMORROW'S 
GEAR PRODUCTION 





MMMei«ébbbbbtbbtttéttttéttbtbi 


BAX WWW 


NO. 7 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 


NO. 14 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 


NEW additions to the David Brown range! 


Nos. 7 and 14 Hydrax automatic high speed production 
BI6é SPIRAL BEVEL AND HYPOID * 
GENERATOR 





hobbing machines for gears up to 7 and 14 inches diameter. 
PH30 automatic high speed production hobbing machine 
for gears up to 30 in. diameter. 

S6H and S$12H automatic production shaving machines for 
gears up to 7 and 12 in. diameter. 

Spiral bevel and hypoid roughing, finishing, jobbing, 


testing and lapping machines. 


S6H PRODUCTION GEAR 
SHAVING MACHINE 


SEP 


These machines, and others in the range, will be 


SQL 







SG 


in operation at the Machine Tool Exhibition, 


SSE 


Olympia, Stand No. 208, Empire Hall. 


- 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
lili NKCHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 


NOD" 





\\ 


. 





: 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1956 
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to display biggest ever 


Wickman 
exhibit 


The Wickman exhibit at this 
year’s International Machine Tool 
Exhibition will be the largest ever 
presented by the Company. 


Covering 13,500 square feet of 
stand space and including over 
one-hundred machine tools in 
addition to a wide selection of 
ancillary equipment, the Wickman 
exhibit will demonstrate the latest 
techniques in metal-cutting, 
grinding and honing, forging, and 
sheet-metal forming. 


In tune with to-day’s needs, 
high production is the key 
dominating the demonstrations 
which will be a continuous feature 
of the show, with something to 
make everyone’s visit worth- 
while. Be sure to visit us. 





WICKMAN LIMITED 


“ACHINE TOOL DIVISION - 


BANNER LANE - 


COVENTRY 





' 


Where ta go and what to see — 


STAND 112 


National Hali 


Wickman Automatics. 


Wickman Optical Profile Grinding 
Machines. 


Wickman Erodomatics. 


STAND 118 


National Hall 


Carlstedt Deep-Hole Boring Machines. 


Collet & Engelhard Horizontal Boring 
Machines. 


Duchscher-Wecker Hammering Machines. 
Eumuco Forging Equipment. 

Heller Milling Machines. 

Herlan Extrusion Presses. 

Klopp Shaping Machines. 

Kopp Profile Milling Machines. 

Lorenz Gear Shaping & Hobbing Machines. 
Maypres Toggle Presses. 

Nagel Honing Equipment. 

Naxos-Union Grinding Machines. 

Pines Tube Benders. 

Tibo-Yoder Tube Mills and Roll Forming 
Equipment. 

Weingarten Presses. 

Weipert Lathes. 





Wick: Moult Thread Milling 
Machines. 

STAND 119 

National Halli ~ 


Davenport Multi-spindle Automatics. 
Warner & Swasey Chucking Lathes. 


STAND 110. 

National Hall 
Losenh erk Balancing and ~ esting 
Equipment. 

STAND 318 

Grand Hall Gallery 
Wimet Tungsten Carbide Tools. 
Wickman Tool Grinding Equipment. 
Neven Metal-Bonded Diamond Wheels. 
Spedia Resinoid-Bond Diamond Wheels. 
Wickman Cinema. 


STAND 525 
Empire Hall Gallery 
Cary Inspection Equipment. 
Dubied Copying Lathes. 
Etamic Gauging Equipment. 
Habib Tool Grinders. 
Hauser Jig Boring & Jig Grinding Machines. 
Lambert Precision Gear Hobbers. 
Mipsa Grinding Machines. 
Ortlieb Tap, Die and Drill Grinding 
Machines. 


Safag Clock and Precision Instrument 
Manufacturing Equipment. 


Scheublin High Precision Lathes and 
Milling Machines. 


STAND 641 

Empire Hall Gallery 
Wickman Administration and Reception 
Offices. 


Also 
STAND 32 


Grand Hali 


Planers (Huddersfield) Ltd. 
Planing Machines. 


STAND 111 


National Hall 


Webster & Bennett Boring & Turning 
Mills. 


STAND 120 
National Halli 
Arthur Scrivener Ltd. 
Centreless & Surface Grinding Machines. 
STAND 414 
Nationa! Hall Galiery 


Heenan & Froude Ltd. 
Wire and Strip Forming Machines. 





445w 
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copying 


To claim that copying costs come down with 
AZOFLEX is a bold statement — but one that happens to be 
very true. AZOFLEX photo-printing machines and 
materials provide the ideal means of producing inexpensive, high- 
quality facsimiles of drawn, typed or printed originals of all 
kinds — single or double-sided, translucent or opaque. Many 
important industrial, commercial and professional organizations have 
already proved the economy and effectiveness of the AZOFLEX process. 


| 


costs 


The simplicity and cheapness of AZOFLEX are quite 
startling. With the Model 42/63 Mark II Combine 
Printing and Developing Machine illustrated here, for example, 
one unskilled operator need only feed originals and copying 
material into the machine in order to produce a steady output of 
finished prints, dried, flat and ready for trimming and collating. 
Exposing, developing and print delivery are completely synchronized. 


| 


With the AZOFLEX method, money is saved because not 
only does it eliminate the need for specialist operators, but neither 
darkroom accommodation nor water and drainage services 
are required, and the materials themselves are inexpensive. 
AZOFLEX also cuts costs by speeding up output and by 
giving copies of greatly improved quality even from poor originals. 


| 


aeovww x 


There is a comprehensive range of AZOFLEX 

printing and developing machines and a wide variety 
of AZOFLEX photo-printing materials designed 
to meet the needs of every type of organization. 
AZOFLEX creates no mess or unpleasant smell, 
while the materials are very easy to handle and process. 








































































Backed by all the photographic experience and 

skill of Ilford Limited, AZOFLEX materials 

are produced in the world’s most up-to-date diazo 
coating plant and are remarkable for their 

long shelf life, intense line and resistance to fading. 








ILFORD Bizzy 7c: 
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For descriptive literature about AZOFLEX machines 
and materials, please apply to Ilford Limited, Azoflex 
Department AZ3D, 104 High Holborn, London, 
W.C.1 (Telephone: HOLborn 3401). Demonstrations 
of the Azoflex process can be seen at this address and 
also, by appointment, at Ilford Limited, 22 Lloyd 
Street, Manchester 2 (Telephone: Deansgate 4233) 
and in other principal cities. 
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PHOTO-PRINTING MACHINES AND MATERIALS 
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Pioneers in the field of gas-turbine manufacture, British Thomson-Houston 
offer a comprehensive range of industrial gas turbo-generator sets of out- 
standing reliability and economy. The illustrations show the first of two 
2500-kW gas turbo-alternators in service at the Nairobi South Power Station 
of the East African Power and Lighting Company and,below, the second 
set under construction at Rugby Works. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Member of AE! group of componies As0i8 


Machine Tool Exhibition—Visit our Stand No. 622 


1S 
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AT THE MACHINE 
TOOL EXHIBITION 


and on show 
all the year round 
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V-BELT DRIVES WITH 
TAPER-LOCK 


ce 





TAPER-LOCK SPROCKETS & CHAIN 














ELFAST, 35 King Street .................. Belfast 25408 

IRMINGHAM. V-Belt House, 25 Broad Street, 1 
MiDland 4505/6 iq 
URNLEY, V-Belc House, 73/77 Manchester Road os 
Burnley 2258 8 

CARDIFF, V-Belt House, West Wharf Road 

Cardiff 25151/2 

| CLECKHEATON, 92 Whitcliffe Road 
i Cleckheaton 891/2 
LASGOW, 98 Holm Street, C.2......... City 7136/7 
=] HULL, Marfleet Avenue .................. Centra! 13900 
LEEDS. 32 Dewsbury Road, 11............ Leeds 33420 


IN ATTENDAN CE ON STAND 6388, LEICESTER. V-Belt House, 50 Southgate Street 


LIVERPOOL. V-Belt House, 42 Great Howard 
OEE | stscuidcccwaneniaindstovectseiusinsessate’ Central 3236 


NATIONAL HA LL, OLYMPIA LONDON. V-Belt House, 54 Southwark Bridge 


DO PaO enki scnsmbienaneinnicbcwapupanate Waterloo 7466/7 
LUTON. V-Belt House, 58 Bute Street and 


38 Guildford Street .........c.cceeeeeeeeeeees uton 5089 
1. A. F. MACNAIR (London Regional Manager) MANCHESTER Vobole Howse, 454 Chose 
June 22, 23, 27, 28, July 2, 3. 


iesedvncicnhobldminielipeen Aine TRAfford Park 1341 
NEWCASTLE-ON-TYNE, 61 Westgate Road 
C. S. HANDLEY (Assistant London Regional Manager) saiteiadbhialied amen’ sssrrcnee 
June 22, 23, 25, 26, 29, 30, July 4, 5, 6. = er Nottingham 41079 
G. K. VARLEY (Sheffield Branch Manager) ....... June 25th to 29th. SHEFFIELD. V-Belt House, 86 Bridge Street 


Sheffield 27774 
F. GRINDLAY (Leeds Branch Manager) 











mm! 








TORQUE-ARM 
SPEED REDUCER 














| VARIABLE SPEED GEAR 















STOCKTON-ON-TEES. V-Belt House, 
18 William Street............... Stockton-on-Tees 68064 


Lt: sacks ra asa July 2nd to 6th STOKE-ON-TRENT, V-Belt House, 
32 Hartshill Road .................- Stoke-on-Trent 44587 


J. H. FENNER & CO. LTD - HULL 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 





—_—_— 
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GOLIATEL 
OVERHEAD TRAVELLING GANTRY 


CRANES 




















A typical medium capacity ‘ Goliath Crane” supplied 
recently to an electricity authority. 





J. H. CARRUTHERS & COMPANY LTD., GLASGOW, S.2 
LONDON OFFICE: ABFORD HOUSE, WILTON ROAD, VICTORIA, S.W.1 
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q Recent METALECTRIC 
installations — 
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Above—Charge end of a continuous roller 
hearth bright annealing furnace. This unit 
handles steel tubes up to 5 in. O.D.—output 2 tons 

per hour—temperatures up to 1,000°C. The furnace 
rollers are of centrifugally cast nickel-chrome 
tubes. The loading width is 6 ft. and the unit 
operates with an atmosphere of D.X. Gas. 


Right—A continuous mesh belt 
bright annealing furnace with live 
roller charge and discharge tables. 
The unit operates up to a maximum 
temperature of |,100° C. and handles steel 
tubes from { in. O.D. up to 3 in. O.D. 
Output 10 cwts. per hour. The protective 
gas used is Hi-Nitrogen, derived from Town Gas. 


METALECTRIC FURNACES 
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SMETHWICK: ENGLAND 
A MEMBER OF THE INCANDESCENT GROUP 
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SIRUCTURAL SIiBEL 


All steel fabricated by us, whether for the steel 


frames of buildings, for bridges or for parts of 


machinery, is made by us, and important new 
extensions now in operation have led to still 
greater production. We roll the steel into struc- 
tural shapes, fabricate it in our own shops; we 
erect it at the site, in any part of the world, and 
if necessary prepare the foundations. Further- 
more, we supply large tonnages of similar steel 


products to other structural engineering firms. 


DORMAN 
LONG 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 


BRANCHES AND AGENCIES THROUGHOUT THE WORLD 
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Momuttetumors of Twrbo-Blowers -for Steelwey S- 


SEATON WORKS - NEWCASTLE UPON TYNE - 6 
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FOR 
AUTOMOBILE 


TRANSMISSION 
EQUIPHENT 
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Photographs by courtesy of 
Messrs. Forgings & Presswork, Ltd., Birmingham 


MASSEY Forging Presses are used for the continuous 
production of automobile transmission equipment forg- 
ings by Messrs. Forgings & Presswork Ltd., of Birmingham, 
because they give a high rate of output with accurate 


4 duplication on long runs. The large illustration shows 
a a MASSEY 1,000-ton Forging Press engaged ‘n che high 
a j precision forging of spiders for transmission universal 


joints. This type of MASSEY press can be used in pro- 
a ducing a diverse range of forgings at economical 
a 7 production costs. Full details of Massey Forging and 





q q Drop Forging Plant will be forwarded upon request. 
4 MASSEY DESIGNS INCLUDE : read 
ES Stand No. 33 
d : STEAM AND COMPRESSED AIR HAMMERS tthe 
4 PNEUMATIC POWER HAMMERS - SPRING POWER HAMMERS INTERNATIONAL 
FRICTION DROP HAMMERS - FORGING PRESSES MACHINE TOOL 
‘ DOUBLE-ACTING STEAM AND COMPRESSED AIR DROP HAMMERS EXHIBITION, 1956 
TRIMMING PRESSES + TYRE FIXING ROLLS. June 22-July 6 
Olympia, London 
F B:S. SEY? OPENSHAW - MANCHESTER - ENGLAND 


OF THE WORLD'S BREA TEST RANGE OF On emmy me 
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Seedy Mill Pumping Station of the South 
Staffordshire Waterworks Company. 
R. A. Robertson, Esq., B.Sc., M.1.C.E., Engineer-in-Chief. 
The illustration shows seven of the fourteen 
Sulzer Centrifugal Pumping Sets installed at 
this station. 








PUMPS FOR WATER SUPPLY 


THERE IS A SULZER PUMP FOR EVERY PURPOSE 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.C.| 





L\N\DDA\D ATIAIC 1 T p A\/CY 4 
\f JC ORPOR AT IINto MA HOR WAVE I 0 ee 6 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS ~ NEW YORK - MADRID - CAIRO - RIO DE JANEIRO ~ BUENOS AIRES - SHANGHAI! - KOBE. 
Agencies ot: BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN ~ OSLO - STOCKHOLM —- HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA ~ BOMBAY 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY ~ BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA ~ LA PAZ - SYDNEY - MELBOURNE - WELLINGTON 





H 




















MOTOR GENERATOR 


The Murex “ Dynex”? Motor Generator is a new equipment specially designed for d.c. 
metal arc welding and is also suitable for other processes such as argon arc welding. 
It incorporates the Murex “ Dynex” Generator which gives infinite current adjustment 
throughout the entire range irrespective of the voltage. The voltage can also be infinitely 
adjusted. These facilities provide ideal characteristics for modern electrodes and 
techniques. A polarity changeover switch is fitted and the design of the set is such that 
neither internal nor external series resistors are required. An accurately calibrated 
indicator plate eliminates the need for instruments. The output is from 15 to 300 amps. 
at 30 volts for continuous hand welding and up to 450 amps. for intermittent work. The 
motor is suitable for connection to any standard electricity supply and is complete with 
built-in starter. The set is also available in other capacities. Please write for full details. 





MUREX WQQQ0GIWaEaOIR nies 


MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 
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photograph by courtesy of 


“The Darlington Forge Ltd.” 
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Thats 
CLYDE-BOOTH 


Service / 


Trouble free 


service since 
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CLYDE CRANE & BOOTHLTD 





For more than four decades the two cranes illustrated above have given trouble free service at 


The Darlington Forge Ltd. Each crane has a main hoist of 100 tons and an auxiliary hoist of 
20 tons. They are still in first class condition 


and are capable of giving many more years 


<< CLYDERTT 








Clyde Crane & Engineering Co., Joseph Booth & Bros., 


—— . MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
incorporating x 
Telephone : Motherwell 354/5. Telegrams : ‘* Clyde,’’ Motherwell. Telephone: Pudsey 3168. Telegrams 


Rodley. 
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45 
Architects and Surveyors : Harry S. Fairhurst & Son, 
55 Brown Street, Manchester, 2. 
SHIP CANAL HOUSE, MANCHESTER 
This fine building is the nerve centre of the great inland 
waterway, The Manchester Ship Canal and is also the home of 
The Manchester Chamber of Commerce. Big business is built 
on solid foundations and once again it’s Steelwork by : 
OO 
& CO 00 Registered Office & Works: MANCHESTER, 17 
| Telephone: TRAfford Park 2341 (10 lines) 
+ Rodley. london Office : 68 Victoria Street, S.W.!. Telephone: ViCtoria 1331/2 : Technical Offices: Birmingham, Loughborough 
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VARIABLE 
ED 
RS 


A simple and effective means of obtain- 

















ing infinite speed variation on running 
machinery. 

Vertical and horizontal units available in 
either our “ Klosed”” or open type gears, 
with powers up to 130 H.P. and ratios up 
to 16-1. Units can be adapted to floor, 
ceiling or wall mounting with either hand- 
wheel, push button or fully automatic 


control. 


WRITE FOR PUBLICATION 253/1! 





(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


PHONE :- 65251 (15 LINES) GRAMS :~‘*CROFTERS BRADFORD” 
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G be 
z DALLOW LAMBERT & CO., LTD, THURMASTON, LEICESTER 
| | \ | (at the International Machine Tool Exhibition, June 22nd—July 6th) 


N 








DALLOW LAMBERT 





DUST CONTROL EQUIPMENT FOR INDUSTRY 


— Se 
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Do you use forgings 


, 
‘ S @ ‘e 
; 
i ‘ -_ ; 
} : 
' : 
| Forgings for all purposes in carbon and engineering alloy 4 
! ; 
¢ steels, in stainless and heat-resisting steels, and in Nimonic, - 
| titanium, aluminium-— and _ nickel-bronze alloys. Normalised, 
os ng 3 : 
annealed or heat treated to specifications where required. 2 
| 4 
) 
) 
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DONCASTERS 
177s |) YD 


‘ DANIEL DONCASTER & SONS LIMITED SHEFFIELD 
"! FORGINGS - DROP FORGINGS * HARDENED STEEL ROLLS *» HEAT TREATMENT é 
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= 66uy Board are most impressed by the way you 

: completed the existing factory within the stated time and I would add 
3 3 (; u r Pr @ nt that we are highly delighted with the finished building. 

4 It is very refreshing these days to get what you want, when you want it, 
nid without having to pay for a considerable amount of extras when you 


oS B e Wy C h pa have got it. Your ability to execute this work so efficiently has helped us ee 

s m very considerably in meeting our own production commitments. . 
To meet additional requirements, I would 

appreciate it if you would quote me by return for extending the building 


Achievements by a further 20,000 sa. tt, IY 


The extracts quoted are from a letter written by E. Loades, Esq., Managing Director of The 


Abbey Panel & Sheet Metal Co. Ltd., Coventry and Bedworth. 


Concurrently Beecham Buildings have erected the 


... completed to schedule this 


largest prefabricated industrial building in this country ; a 200,000 sq. ft. 
factory illustrates another 


factory in the Midlands. Their new ways of building allow Beecham 
successful Beecham contract, 


: to keep the pace on all their numerous contracts. For technical 
undertaken during a period of se of . 


marimum production and against efficiency and well studied economy in Industrial Building you are advised 






adverse weather conditions. 






to consult Beecham Buildings Limited. 


B ECHAM BUILDINGS LIMITED 


DEPARTMENT G 


Beecham 
Buildings 


SHI TON-ON-STOUR, WARWICKSHIRE. Telephone: Shipston-on-Stour 315, 316 & 3287 


Why not nsult us on your industrial building programme? We shall be pleased to advise you. 


AP. 211/58 


I 
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TAILOR-MADE TRANSMISSIONS 








Manipulator tongs grip and revolve. A rotary 
junction mounted hydraulic cylinder provides the 
gripping power, a positively controlled hydraulic 
motor, the turning. A hydraulically operatec 

c brake is incorporated. The hoist cylinders move 

at an equal rate governed by a variable speec 

- control. Controls are closely grouped for the 

a V j tT a operator. All pumps and control valves ar: 


mounted on a single panel. 





KEELAVITE ROTARY PUMPS & MOTORS LT 
ALLESLEY, COVENTRY. Telephone: Meriden 44 


THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 
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é& PRODUCTION TIME £ 


* BROOMWADE ” link chain pneumatic Hoists have been designed for 
that purpose. They lift } ton at a speed of 20 FEET PER MINUTE. 
Operated by a unique crankless air motor, they provide perfect control 


with variable speed. 


Cut out crane waiting time by using individual LCBIO Hoists and speed 
up the job. 
@ LIGHT IN WEIGHT @ EASILY HANDLED 

Throughout Britain and most of the world major industries are speeding 


production at less cost by using ““ BROOMWADE ” air compressors and 


pneumatic tools. 


WE CAN GIVE YOU 
QUICK DELIVERY 


SAVE THE 
* BROOMWADE ”’ WAY 





il {ele ADE. 


Air Compressors & Pneumatic Tools 


BROOM & WADE LTD., P.O. BOX No. 
HIGH WYCOMBE, ENGLAND. 


Telephone: High Wycombe 1630(1O lines) Telegrams: ** Broom "’ High Wycombe 
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PRECISION GRADING <4 <> 


Turquoise gives exactly the line you want every 
time, because every one of the 17 grades —from 
9H to 6B—is made from its own basic formula. 


SMOOTHNESS 


Turquoise smoothness speeds your work. Every 
particle of lead is lubricated with rare waxes, sealed 
in for permanent smoothness. No gritty flaws, no 
harshness. 


OPACITY 


100%, Electronic graphite refined in 
the Eagle attrition mill to 1/25,000th” 
particles, produces a fine-textured 
lead that gives lines of maximum 
denseness for perfect reproduction. 


STRONG POINTS Z 


Turquoise points don’t snap or crumble under pres- 
sure. The more compact lead —100% Electronic 
graphite again—takes and holds a needle point 
without crumbling. 


CLEAN ERASURE 


With Turquoise pencils there is no NX 
of “ghost” lines after erasure. Lines 


rub out cleanly every time. 





PENCIL 





CH EMI*SEALED' Super-bonded 





DRAWING PENCILS 


with 1007, ELECTRONIC Graphite 


COMPANY, ASHLEY ROAD, TOTTENHAM, N.,17 
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yorst dag COLLOLDAL GRAPI 


lubrication 
for high 
temperature 
processes 


‘dag’ colloidal graphite applied to extrusion dies 


RING 


provides a thin, dry graphite film which ensures smooth working, and 


improves the surface finish of the extruded metal. 


graphite is strongly adherent and is unaffected 


by extremes of pressure or temperature. 


Detailed information on extrusion die 


lubrication is available on request. 












ACHESON COLLOIDS LI 
PALL MALL «+: LONDON 


Telephone: WHI 2034-9. Telegrams: OILDAG PI‘ 
Also ACHESON COLLOIDS COMPANY, Port Huron, ‘ 


‘dag’ colloidal 


TED 
3.W.l 


ONDON 
n, U.S.A. 
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Known as the type APA this series represents the peak of 
| achievement in design, performance and price for propeller 


| fans working under free air conditions or against moderate 
resistances. 


Special features of this fan, which is currently produced in 
18 in. to 48 in. sizes, include 


| 

| 

| HIGH VOLUMETRIC CAPACITY 

| NON-OVERLOADING CHARACTERISTICS 
HIGH OPERATIONAL EFFICIENCY 


| QUIET RUNNING - STRENGTH & RIGIDITY 
| ONLY THREE BLADES 


These fans are included in our large range of stock machines 
which are always available. 


Write now for the newly published BOOKLET No. 32/2 
giving full details of the APA range. 





RUBERY, OWEN & CO. LTD. 
P.O. BOX No. 10 
DARLASTON, WEDNESBURY, STAFFS. 





ED MEMBER OF THE OWEN ORGANISATION. Telephone : James Bridge 3131 | KEIT H B LA cK M A N LTD 
w.l London Office & Export Dept: KENT HOUSE, MARKET PLACE, | Mill Mead Road - London NI7 

ns OXFORD CIRCUS, LONDON, W.I. 

U.S.A. 
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at each Area Gas Board you will find 
engineers with a surprising knowledge of it. 
Through a National Committee they 

pool their experience with their 
colleagues up and down the country. 

They have access to International 


information on gas for all purposes 


cmeethe ore 


through a comprehensive Information : 
Bureau in London. ; 
Behind them highly qualified research 

and development teams maintained by the 
Gas Industry constantly increase 
fundamental knowledge on the smokeless 
and efficient usage of gas. 

So it is that these Industrial Gas 
Engineers at the Area Gas Boards do 

not walk alone !— 

You can benefit from this exceptional 
technical service organisation of which 


they are a part. 


consult your area gas board 


MAKES THE BEST USE OF THE NATION’S COAL 


The Gas Council, | Grosvenor Place, London, S.W.! 
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Eeat treatment 


CLEAN AND BRIGHT —The hardening, 


tempering and annealing of metals demands close scientific control 
of the fuel and furnace. That is why gas, of constant 
yg 


calorific value, is ideal. It gives the ‘right’ furnace atmosphere. 


g 
Ferrous metals emerge clean! Non-ferrous metals remain bright! 
Cleaning and polishing costs are reduced, Output is increased. 
The Industrial Gas Engineer at your Area Gas Board has been 
closely associated with recent research into furnace atmospheres 
to give these desirable results. 
WHATEVER YOUR BUSINESS —The Gas Industry appreciates the needs of individual 
consumers for prompt service and for advice which accords with 
the customer’s special circumstances and requirements. 
Each Area Gas Board offers efficient service to users of 
gas-fired equipment and can give expert advice based upon the 
pooled knowledge of all the Boards and of gas users 
oa 


; in other countries 
a 


— CONSULT YOUR AREA GAS BOARD 





ISSUED BY THE GAS COUNCIL 


THE GAS INDUSTRY MAKES THE BEST USE OF THE NATION’S COAL 
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This photograph shows the Hey-Back System in 
use on a busy main line near Oslo : we reproduce 
it by kind permission of the Norwegian State 
Railways. 


— laa 








THE HEY-BACK RAIL FASTENING 
The POSITIVE elastic fastening 


The Hey-Back Rail Fastening has been introduced to meet the trend of modern 
track development—increasing rail lengths, train speeds and axle loads on the one 
hand, and on the other the requirement for safety and need for economy in track 
installation and maintenance. The design features two complementary components ; 
a specially shaped soleplate with a key-way for a spring clip with a pressure foot. 
The objects of the Hey-Back Fastening are to secure an effective elastic fastening of 
the rail independent of the fixing of the soleplate to the sleeper, and to do this with- 
out increasing the cost of material involved ; on the contrary the cost of laying and 
relaying is actually reduced. At the same time it affords economies in track main- 
tenance, is adaptable to both wood and concrete sleepers, is simple, can be easily and 
rapidly inspected, and fitted and maintained by unskilled labour. 

Further technical data gladly supplied on request. 


WORKINGTON IRON « STEEL COMPANY 


MAKERS OF RAILS, FISHPLATES, SOLEPLATES AND STEEL SLEEPERS 
A Branch of The United Steel Companies Limited 
WORKINGTON — Phone: Workington 206 + Grams: ‘* Mosbay” Workington CUMBERLAND 


ae ee 





THE UNITED 


COMPANIES \'® 


Railway Department: 8/10 Grosvenor Gardens, Victoria, London, S.W.1. Phone: Sloane 4533. Grams: Unisteels, Sowest, 10nd) 
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Each size of Bucyrus-Erie excavator is individually 
designed all the way through from caterpillar tracks to 
boom-point sheaves for a definite size payload. For 
example, in every detail of this power-packed 38-B 
14 cubic yard shovel the strength is there to meet 
demands. Furthermore, with main machinery, power 
unit and mounting all perfectly matched to front-end 
capacity, the danger of over-stressing gears, shafts, 
drums, clutches, ropes, etc., is reduced to a minimum. 


As shovel, dragline or dragshovel you can depend on a 
38-B for hard work. 


4 BUCYRUS-ERIE 


BUCYRUS-ERIE CO + SOUTH MILWAUKEE - WISCONSIN + U.S.A. % RUSTON-BUCYRUS LTD = LINCOLN - ENGLAND 


2570 
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IMPERIAL 


Here is another application of versatile 
‘Kynal’ aluminium alloys—a prototype 
lightweight tipping refuse vehicle with 
retractable wheel arch (designed and built 
by the City Engineer and Surveyor’s 
Department of Liverpool Corporation) 


CHEMICAL 





INDUSTRIES 
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Courtesy of Liverpool Corporation 


which almost makes refuse collection a 
pleasure. In addition to its strength and 
durability, aluminium offers the great 
advantage of being easy to keep clean. 
‘Kynal’ aluminium alloy sheet and 
extrusions were used exclusively. 


*KYNAL’? ALUMINIUM ALLOYS 


MADE BY SPECIALISTS IN ALUMINIUM FOR SPECIALISTS IN CONSTRUCTION 


LIMITED, LONDON, S&S. 
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— Cambsidge 


Consists of a thermocouple, compensa- 
ting leads and an indicator or recorder. 
It is suitable for most non-ferrous 
metals and also for cast iron. It re- 
presents the latest practice in measur- 
ing the temperature of molten metal 
and has the advantage that its use in- 
volves no risk of contamination of the 
metal. 


CAMBRIDGE 
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MOLTEN METAL 
PYROMETER 


For CAST IRON and non-ferrous metals 


Thermocouples. For use at temperatures not exceeding 
1,100 deg. C., chromel-alumel elements are used, whilst for 
temperatures up to 1,550 deg. C., platinum, platinum-rhodium 
wires are employed. On both of these types a renewable 








Goodyear air, oxygen 
and acetylene hose in use 
by Metallisation Lid 


graphite sheath is used. This not only protects the elements 


but avoids contamination of the molten metal. 


Compensating Leads connect the thermocouple to the 
indicator or recorder. They are asbestos covered and are 
conveyed from the junction box through a heavy steel conduit 


bent at a convenient angle. 


Indicators. May be wall type or portable or, especially useful 
for indicating at a distance, an illuminated moving scale indicator 


with an effective total length of 20 inches. 


Recorder. When a permanent record of 
readings is required, the Electronic Recorder 
shown on the left is recommended. An auto- 
matic switch starts the chart motor when the 
thermocouple is immersed and stops it when 
withdrawn. 








Send for Sheets No. I8G and 321G 











CAMBRIDGE 


13 GROSVENOR PLACE, LONDON,SW.I 


WORKS: LONDON & CAMBRIDGE 


How to cut hose costs 


The first step in cutting hose costs is to 
choose the right hose for the job. That’s why 
it always pays to use efficient and economical 
Goodyear hoses. They are all “* job-designed ” 
and there’s one for almost every hose job. 


The next step is to get the right fitting 
properly applied. Over 75 per cent. of all 
premature — and perhaps costly — hose 
failures are the result of trouble with fittings. 

Here again you can rely on Goodyear. 
Our technical staff will gladly advise on the 
correct installation. Write to The Goodyear 
Tyre and Rubber Company (Great Britain) 
Limited, Industrial Rubber Products Depart- 
ment, Wolverhampton, for advice. 


QUALITY 
Goodyear hose is built to meet not only 
exact job specifications but also exact quality 
standards, set by years of research and experi- 
ment. These standards ensure that Goodyear 
hose combines maximum strength and flexi- 
bility with high resistance to wear. 





GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 





WRAPPED PLY This typeof Goodyear 
hose has layers of rubberised cotton 
fabric wound over a smooth-bore tube 
of high grade compounds and protected 
on the outside with a tough rubbe: 
covering. Made in 60 foot lengths 





BRAIDED CORD Braided Cord Hose 
embodies strong cord layers braided 
over a lining of high grade compounds 
and with a smooth, uniform bore Made 
with one, two, or three braids as 


operating conditions demand. A heavy 
cover of tough rubber provides excep 
tional resistance to wear. Mandrel built 


in lengths of 60 feet. 





HAND-BUILT In addition to = 
extensive range of wrapped Lp as 
braided cord hoses, Goodyear sPh) 
a wide range of hand-Dvi" erating 


signed to meet specia 
conditions. 


INDUSTRIAL HOSE - TRANSMISSION BELTING - V-BELTS - CONVEYOR BELTING 
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MACHINE TOOLS UNDER 
STRESS 


i gy level of demand for machine tools, 
in this country and overseas, has risen 
far beyond the expectations of most of the 
British builders. Almost without exception 
they have been unable to meet it, despite an 
increase in output last year of some 14 per 
cent. At the end of February, the industry’s 
order book stood at £104 million, equivalent 
to at least 15 months production at the 
current rate. But for some machines such as 
large turret lathes or multi-spindle auto- 
matics, delivery dates extend up to three 
years. Throughout 1955 the intake of 
orders has exceeded deliveries by a sub- 
stantial margin, which increased to 26 per 
cent. in the first quarter of this year. 
Subsequently there have been signs that the 
level of home orders has become stabilised 
at a slightly lower level, but not low enough 
to allow the builders to catch up very much 
on their backlog of orders. The credit 
squeeze does not appear to have affected 
the long-term investment programmes of 
the engineering industry. Short of wholesale 
cancellations of orders, therefore—of which 
there has been no sign so far—British 
machine-tool makers are most unlikely to be 
in a position to spare more for export, cur- 
rently about 25 per cent. of output. Simi- 
larly, imports—which in the first quarter of 
this year exceeded the value of exports—are 
unlikely to be reduced. 

There is little doubt that if British builders 
were able to quote quicker delivery dates, 
they could export more and supply at 
least some of the machine tools which 
have to be imported. Yet there has been 
very little expansion during the past five 
years. Employment—now some 43,000— 
rose by 12 per cent. between 1950 and 1955, 
but by only 24 per cent. since 1952. Output 
did not rise significantly during this period 
until 1955, when it totalled just over £75 
million compared with £654 million the 
previous year. This slow expansion, in 
sharp contrast with the great growth in 
demand for machine tools, is attributable to 
two main factors: a deeply-rooted lack of 
confidence in a continued high level of 
demand and, more recently, an inability to 
obtain the labour and some of the materials 
they require. The industry is composed 
mainly of small firms (only 9 employed over 
1,000 people in 1948) with limited capital 
resources, who have tended to consider the 
high level of demand as a series of booms 
which would not last. Their extreme caution 
has its roots firmly embedded in the series of 
slumps they experienced between the wars. 
During the war output was expanded mainly 
through the use of sub-contractors; in the 
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past three years such capacity has been very 
difficult to obtain. Likewise during this 
period the industry has been unable to 
attract workers, draughtsmen and designers 
in competition with growth industries such 
as motor vehicles, electrical engineering, 
aircraft and atomic energy. Traditionally 
the makers of machines get rewarded less 
well than most of those who use them. This 
is One instance where tradition should be 
swept right out of court. 

The belief that a high level of demand has 
come to stay is now gaining ground in the 
industry, and there is a growing determina- 
tion to expand. More labour is becoming 
available as the credit squeeze takes effect, 
but recruiting the designers and draughts- 
men, without whom the industry cannot play 
its full part in the change in production 
methods now taking place, is not becoming 
any easier. There is an urgent need to 
increase the rate at which apprentices are 
recruited into the industry, and to pay wages 
which will make it worth their while to stay 
in it. For too long the industry has been a 
training ground for others willing to pay 
more and to give better opportunities of 
advancement. There have of course been 
exceptions, and some companies have 
achieved very rapid expansion during the 
past three to four years. As a _ whole, 
however, the industry can be said to have 
failed to make the best of its opportunities 
since the last International Machine Tool 
Exhibition was held in 1952. 

The series of articles on the machine-tool 
industry, based largely on the exhibits at 
Olympia, and beginning on page 537, will 
show that very substantial changes in 
machine-tool design have taken place in the 
past four years. Considerable advances 
have been made in the development of high 
output, multi-operation machines with auto- 
matic in-line transfer mechanisms. High 
cutting speeds have become the rule as has 
the fitting of auxiliary screw cutting, milling, 
planing and guiding motions on heavy 
standard machines. Electrical or electronic 
operation for the control of materials, 
cutting speed, feed, and so on, are becoming 
widely adopted. Higher machine output, 
greater accuracy and increased versatility 
are the keynotes of the improvements in the 
design of the more conventional machine 
tools. The progress achieved by the British 
industry in the development of special 
machines is sometimes unfavourably criti- 
cised. In this respect the shortage of 
design staff and draughtsmen is very serious, 
since most firms are unable to devote the 
resources needed for the design and develop- 
ment of the newer types of machine tools, 
and for giving the fullest attention to 
customers who want special machine tools 
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designed. The shortage of skilled men 
and the great pressure of orders, are forcing 
the industry to concentrate on the manu- 
facture of standard products. This could 
prove a major handicap in the future, and 
great efforts are required to achieve what has 
been called “ excursions in the non-standard 
fields** and which include some entirely new 
methods of metal working—such as spark, 
ultra-sonic and electro-chemical machining. 
The horizon is bristling over with challenges, 
and it is hoped that evidence of their being 
taken up by British machine-tool builders 
will be visible at the Exhibition which opens 
today. 


: 2 2@ 


Plain Words 


A chill wind is blowing through Whitehall. 
The Chancellor of the Exchequer has issued 
orders for discharging something like 
20,000 civil servants, many within the next 
nine months. As a result, about £15 million 
a year will be saved, and some progress will 
be made towards the target of a cut of £100 
million which was set in the Budget. The 
Government are right to be firm in their 
handling of this issue, however convincing 
the objections may sound, as only by such 
resolute action can they hope to curb the 
natural tendency of the Civil Service to in- 
crease in size. 

There are to-day about 639,000 Civil 
Servants compared with 387,000 before the 
war. The Civil Servants themselves are 
not wholly to blame; nor are the Govern- 
ment. So accustomed have we become to 
the idea that the State must be responsible 
for every scheme, however wild, which is 
not the obvious function of industry or 
individual enterprise, that otherwise sane 
and reasonable people are to be heard 
pleading that the Government should under- 
take this or that task. At the recent Aslib 
Conference, information officers and libra- 
rians examined the efficiency of their services. 
They discussed the idea that the time had 
come to carry out operational research on 
information services. Such research would 
reveal the great value of these services, 
and it might express the value in terms which 
a managing director or an accountant would 
respect. Information officers and librarians 
are convinced that their services are indispens- 
able to industry (and Government) but they 
suffer from their inability to prove the point 
conclusively. 

A very sound proposal. But its effect was 
reduced when several speakers proposed 
that the work should be carried out by the 
Government or, more specifically, the Depart- 
ment of Scientific and Industrial Research. 
The work is worthwhile and beneficial to 
industry, and there are not lacking industrial 
firms who would give serious consideration 
to contributing towards the cost of the 
investigation. It is the dynamic companies 
and groups which regularly make extensive 
use of information services. They would see 
that the operational research was carried 
out effectively, and there would be no 
charge on the tax-payer. 


a 
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Fig. 1 Larger excavating and hauling plant is enabling the Coal Board to retrieve shallow seams 
of coal at greater depths than hitherto. Progressive reinstatement of the land is obligatory. 


LARGE EXCAVATORS EXTEND 
OPENCAST COAL POSSIBILITIES 
INITIAL EXPERIENCE AT ACORN BANK 


Notwithstanding any developments that may 
occur in other sources of power, it is imperative, 
as was noted in the recent O.E.E.C. report on 
European fuel supplies, that there must be a vast 
increase in the mining of coal if the Continent 
is to survive industrially. Fortunately borings 
show that there are coal reserves sufficient to last 
for centuries. Gaining this coal economically 
must necessarily mean the adoption of methods 
different from those of former days, and in 
this respect the recent growth in the United 
Kingdom in opencast coal mining is particularly 
significant. 

Since the early days of the last war, 15 years 
ago, when opencast mining was first begun on a 
large scale in this country, the cost of gaining 
this high-level coal has remained impressively 
steady, despite increasing prices in almost 
every other field of activity. The reason for 
this is the increasing use of larger and still 
larger excavating and hauling plant so that more 
and more coal beds become a reasonable pro- 
position for working. 

The general trend is the subject of comment in 
Weekly Survey elsewhere in this issue and there 
note is made of some of the recent contracts to 
be awarded in South Wales, the North East and 
in Scotland. In the following article and in the 
illustrations on this and the succeeding two 
pages is described and illustrated the work now 
under way at the Acorn Bank site in Northum- 
berland, where Costain Mining Limited, a 
subsidiary of Richard Costain, Limited, after 
12 months of preparatory work, are about to 
start working 16,500 tons of coal each week for 
the next seven years, by the end of which time 
five million tons will have been sent to the 
country’s industrial and domestic users. This is 
only possible because, in conjunction with the 
Opencast Coal Executive whb own the principal 
plant, the Company are employing the largest 
machines that are available—excavators with 
20 or 22 cub. yd. buckets and 40 cub. yd. haulage 
units. In all it will be necessary to excavate 
95 million cub. yd. of overturden, a dig equal 


to the excavation required for the construction 
of the Panama Canal. The land, which covers 
440 acres, is to be returned progressively to 
general agriculture. 


SITE AND COAL DISPOSITION 


The Acorn Bank site, situated about one mile 
south of Bedlington in Northumberland, occupies 
440 acres of agricultural land, and working the site 
has involved the diversion of a road and of 





Fig. 2 The first stage at Acorn Bay been 
to form the ‘‘ box cut ”’ above the d 
to be worked. 
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water electricity mains which at present 
cross Usite; one farm-house will also be 
demolis|. in the course of the work. _ 

There «ve three coal seams on the site: the 
High Mon, a fairly consistent seam averaging 
3 ft. 3 thick and containing a thin band of 
shale abc ut 1 in. thick; the Top Grey consisting 
of two |..ves averaging 2 ft. 7 in. thick and with 
a Zin. band; and the Bottom Grey having 
four lea\s, the top and bottom being of consist- 
ent unbaiided coal 3 ft. 1 in. and 2 ft. 10 in. thick 
and the middle two each 8 in. thick with bands 
varying between 6 and 9 in. The spacing 
between the seams varies considerably over the 


site. Between the High Main and Top Grey 
the interval is 40 ft. in the west, decreasing 
rapidly to a minimum of 6 in. in the east. The 
interval between the Top Grey and the Bottom 
Grey varies in a north-south direction, being 
about 15 ft. along the northern boundary and 
reaching a maximum of 120 ft. in the south-east 
corner of the site. The maximum depth of the 
Bottom Grey occurs at the north-east corner of 
the site where the cover is 230 ft. This reduces 
to around 100 ft. at the western end, where the 
High Main outcrops below the drift. 

Several faults occur within the area, mostly 
in the north-south direction, the amounts of 
throw varying considerably, but averaging 
between 10 and 20 ft. Drift, which covers the 
area, consists of boulder clay and rarely exceeds 
30 ft. in thickness, except in the south-east where 
there is up to 50 ft. Strata over the coal seams 
are normal shales and sandstones, mostly fairly 
soft and usually broken, 


WORKING ORDER 


As already noted, it is a condition that restora- 
tion of the ground to agriculture shall take 
place progressively. This precluded the use of 
a permanent access ramp into the cuts, as it 
would have meant occupying a large area of land 
for the duration of the job, and other schemes had 
to be considered. One possibility was to con- 
struct a vehicle tunnel at right angles to the cut 
and in the middle of the Jow wall. This would 
be formed progressively and covered by the spoil 
as the cuts moved across the site. The diffi- 
culties of working the several seams by this 
method, and the possibility of subsidence due 
to the deep-mine workings beneath the site, 
led to the rejection of this scheme. A some- 
what unusual method was finally selected—to 
employ a number of high-speed electric derrick 
cranes travelling along the high wall or berm 
in the cut. These cranes will hoist the coal 
in skips which are to be shovel-loaded in the 
usual way and discharged into road transport 
on the top of the cut. 

The general method of working the site is 
therefore to be as follows. An initial box-cut 
shown in Figs. | and 2 has been formed along 
the eastern boundary. This is approximately 
3,200 ft. long, 100 ft. wide on the bottom coal 
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Bucyrus-Erie 1150B draglines with 22 or 20 cub. yd. buckets 
sed to strip the overburden and will be used for backfilling. 


ae. = 





Fig. 3 95 million cub. yd. of overburden have to 
be moved. 22 cub. yd. buckets and 22 ton Euclids 
speed the work. 


seam, and has a maximum depth of 230 ft. Of 
the 8 million cub. yd. of material to be removed 
from this cut a large proportion will be hauled 
a distance of about a mile to the previously 
worked-out Ewart Hill site, where it will be 
used to restore the area and improve drainage 
by the formation of a low hill. The remainder 
will be stacked on the Acorn Bank site for use 
in filling the final cut. Drainage of the cut has 
been catered for by driving a culvert through 
to a nearby river. 

Parallel cuts, 80 ft. wide, will then be made, 
running in a north-south direction and progres- 
sing towards the west, the overburden being 
used to fill the previous cut. To assist in plan- 
ning the work a large plasticine model has been 
built which enables the actual site contours 
at any time to be produced so that plant routes 
can be kept under constant review. 


PLANT 


Initially, 12 in. of top soil and 3 ft. of under- 
lying subsoil are to be removed and either taken 
in the early stages to a tip or to direct restoration 
later on in the job. A small fleet consisting of 
five ‘“‘Super C”* Tournapulls of 12 cub. yd. 
struck capacity and one Euclid Twin-Power 
Scraper, of 18 cub. yd. struck capacity, is being 
used for this work. For top reduction of the 
drift and rock down to about 140 ft. above 
the bottom coal, three Ruston-Bucyrus 120RB 
electric shovels of 5 cub. yd. capacity are being 
used. Two Bucyrus-Erie 1150B draglines, on 


mile away. 
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trailing cables from the local grid, one with 
a 180 ft. boom, the other a 215 ft. boom, will 
handle the remaining overburden; one of these 
machines is shown in Fig. 4. Final details of 
the method of working have yet to be settled, but 
it is likely that the two machines will be worked 
independently from opposite ends of the cut 
and will cross on to the low-wall side for 
re-handling and cross-dragging. Three Joy- 
Sullivan 58BH rotary air-blast drills are also in 
use for overburden preparation. 

During the initial excavation to form the 
box-cut, both the draglines and the three shovels 
have been used to load a fleet of sixty 22 ton 
and 15 ton Euclid rear-dump trucks. Direct 
loading of a 22 ton Euclid by one of the 1150B’s 
is assisted by the use of a skid-mounted hopper 
which offers some protection to the vehicle. 
By using a 22cub. yd. Hendrix bucket on the 
other excavator, 22 ton Euclids are being loaded 
direct, without the use of a hopper, as is shown 
in Fig. 3. 

Payloads average 114 cub. yd. solid for the 
larger Euclids and cycles per hour are between 
4 and 5 on a 10,000 ft. round haul. Great 
importance is attached to the quality of the site 
roads, which are formed of 3 ft. of sandstone 
rock and kept well graded. Traffic ‘ keeps 
right” during the day shift and “ keeps left ” 
at night, in order to spread the wear. The 
traffic passes over a public road by means of a 
temporary double-track bridge 100 ft. long. 

The coal will be dug by 14 cub. yd. electric 
shovels which will load direct into the 10 ton 
derrick skips. The derricks, which are also 
electrically operated, will have 152 ft. jibs and 
will be rail-mounted to facilitate movement 
along the top of the cut. They will load direct 
into the transport vehicles which will consist 
of 40 ton bottom-dumping semi-trailers, illus- 
trated in Fig. 5. 


COAL HAULING 


For hauling the coal to the screens eight 
bottom-dump semi-trailers are to be used with 
four tractors; the capacity of each trailer is 
60 cub. yd., which permits a load of 40 tons. 
Designed by the Eagle Engineering Company, 
Limited, Warwick, the trailers are British made 
and believed to be the largest yet made in this 
country. The first was built and delivered in 
19 weeks. 

The bottom-dump doors are opened by 
gravity, or are held in the closed position by a 
series of cams, the locking gear for the cams 
being operated by a hand lever. The doors are 
closed by a cable-winch which is also hand 
operated. The bodywork is mainly constructed 
from } in. and ~ in. plates reinforced by channel 
and angle sections. The rear axle unit is a single 


unsprung axle fitted with four standard 18 in. 
by 25in. tyres, which are 5 ft. 2 in. in overall 
diameter and capable of carrying a load of 
Each tyre cost about £300. They 


30 tons. 





Fig. 5 Eight 40 ton trailers will haul the coal to the screening plant a 
The tractors will give the unit a road speed of 30 m.p.h. 
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Fig. 6 High-speed working by 40 ton trailers is only possible on private roads. A motorway, 
involving the construction of three Bailey bridges, has been built on the Acorn Bank opencast coal site. 


are interchangeable with those on the tractor 
unit. 

Two jack legs, one of which can be seen in 
Fig. 5 at the leading corner of the body, and a 
quick-acting coupler permit the trailer to be 
released from the tractor during loading opera- 
tions. The power for the jacks is obtained from 
a hydraulic pump on the tractor. The tractor 
itself is fitted with a 270 h.p. Rolls-Royce Diesel 
engine which will give the unit a road speed of 
30 or 35 m.p.h.; brakes are fitted to all wheels. 
The approximate gross weight of the complete 
vehicle is 66 tons and its overall dimensions are: 
length, 50 ft.; width, 11 ft. 3 in.; and height 
12 ft. 

It has so far been found necessary to blast all 
material below the drift. There are restrictions 
on blasting due to the proximity of buildings 
and public services, and these have in some cases 
prevented the most economical loading of the 
holes. ‘* Edeco ” tricone bits, 6 in. in diameter, 
are in general use for drilling and have had a 
useful life of over 2,000 ft. in the shales. The 
drilling pattern varies, but is averaging 18 ft. 
by 18 ft. in the box-cut area, the explosives used 
being “ opencast gelignite” and “999”, an 
ammonium-nitrate type of explosive, both manu- 
factured by Imperial Chemical Industries Limited, 
and used in the ratio of about 20 per cent. 
gelignite and 80 per cent “999.” The 999” 
explosive has been used both in polythene bags 
and in tins, the latter in the case of wet holes 
which form a large proportion of the total. 
Blasting ratios in the box-cut are heavier than 
normal, due to the restricted movement of the 
rock, and average 4 cub. yd. per pound of 
explosive. This yield should be considerably 
increased when open-wall blasting commences. 


NEW COAL HAUL ROAD 


The in situ ash contents of the different seams 
vary from a minimum of 3-5 per cent. in the 
High Main to about 25 per cent. in parts of the 
Bottom Grey, but the aim is to produce a 
uniform product having an ash content not 
exceeding 10 per cent. and to achieve this 
crushing and blending of the different qualities 
of coal will be necessary. It has not been 
considered necessary to resort to washing the 
coal, but this has meant paying increased 
attention to digging cleanly from the seams. 
Cleaning before loading the coal is done mainly 
by hand labour, assisted by graders and bull- 
dozers, though experiments are being made with 
a tractor-mounted power brush which should 
lead to a saving in labour. 

The screening plant is situated about two miles 
from the site, and is approached by road, the 
coal being transported by 10ton rear-dump 
lorries along the public highway to the screens 
and discharged into one of three 12 ton hoppers 
feeding on to three 36 in. main coal belts, which 


lead to the screens themselves. The capacity of 
each belt is about 150 tons per hour. 

At the time the contract was let, about 12 
months ago, the intention was to use normal 
highway transport to carry the coal to the 
screens, but several factors have since led to a 
change of plan. First among these is the 
statutory regulation which would have meant 
limiting the payload to around 14 tons if a 
normal three-axle vehicle was used. The need 
for good off-the-highway performance was also 
realised and it was impossible to reconcile this 
with the public highway limitations. Added to 
this, the proposed route was by no means ideal, 
as it involved several sharp bends and a steep 
gradient. The company therefore decided to 
construct a private haul road, 14 miles long 
with a 30 ft. carriageway, between the site and 
the screening plant at Bebside. 

The road required the construction of three 
fly-over bridges, two of which can be seen in 
Fig. 6. Bailey bridging—triple/single extra 
widened—was chosen as being the most rapid 
form of construction to meet the need. Two 
of these, each 120 ft. long, cross main roads and 
are supported on 18 ft. high reinforced concrete 
columns of 4 ft. diameter. The third, which 
crosses the River Blyth and is 190 ft. long, is 
supported on timber trestles. The foundations 


Letters to 


PASSENGER MOVEMENT 


Sir, As the British licensees of the ‘* Speed- 
walk” conveyor we are naturally, greatly 
interested in the letter to the Editor, under the 
above title, in the June 8 issue of ENGINEERING. 

It is true that there is little ‘‘ new under the 
sun,” but often the main reason for the failure 
of an original idea is the result of a secondary 
problem rather than its inherent ability to deal 
with the purpose in view. 

Like the ** Neverstop ” railway installed at the 
Wembley exhibition in 1924, the ‘“ Rapid 
Transit Passenger Platform’ appears to incor- 
porate an undesirable feature which requires 
the passenger to step from a stationary platform 
into a carriage moving at right angles to his 
normal direction of travel. This relative 
movement, limited even to 2 m.p.h., would 
nevertheless be sufficient to deter the timid, the 
immature and the aged from using the device, 
creating sufficient problems to render the 
installation a doubtful commercial risk. 

The model described in the issue of May 18, 
actually illustrates the “* Carveyor” system in 
which the carriages circulate in much the same 
way as the “ Rapid Transit Passenger Platform,” 
but which in addition is provided with moving 
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LING 

are of mass concrete, and decking 
is of Sawn greenheart planking. bes 
was carried out on the embankn ind rd 
spans lifted into position by a | > cane 
with a 70 ft. jib. Guard frames ha n fitted 
to the bridges as a precaution a; fallin 
coal. ‘ . 
More than 50,000 cub. yd. of ¢ id clay 
had to be excavated in cutting a for the 
road, and for building the road about 
100,000 cub. yd. of rock fill—yelloy ndstone 
and hard white post stone—were tak« rom the 
Acorn Bank site and laid, graded and rolled 
The fill varies in depth between 3 ft. and 60 ft., 
and was transported by a fleet of 22 toy Euclids. 


ELECTRICAL LAYOU1 

All power for operating electrically driven 
plant on the site is taken from the public supply 
system, or National Grid, at 20 kV and 50 cycles 
per second. Two 3,000 kVA _ transformers 
reduce the voltage to 3-3 kV before it is trans- 
mitted to the site by overhead line. A Portion 
of the supply passes through a pair of frequency 
boosters which convert it to 4°16 kV, 60 cycles 
per second, as required by the two draglines, 
which are of American origin. All other plant 
operates at the supply frequency of 50 cycles 
per second. 

Overhead lines carry the current from the 
sub-station to the two ends of the cut at either 
4:16 kV or 3-3 kV, whence it is fed to the 
machines through trailing cables. Field switch 
gear is skid-mounted and of the all-weather type. 

Additional field transformers have also been 
installed to reduce the voltage still further 
for use by the coal shovels, hoisting derricks and 
for site lighting, so that full 24 hour working can 
be undertaken. 

Special accommodation has been built on the 
site to house the engineering and administrative 
staff and to provide accommodation for the 
National Coal Board’s resident engineer and 
his staff. Canteens are available for all engaged 
on the site and one of the larger canteens can be 
turned into a cinema for showing films concerned 
with safety precautions, plant operations and 
other relevant topics. The plant depot, consist- 
ing of repair shops and stores, is located near to 
the administration block; five large Romney 
huts, of corrugated sheeting on tubular steel 
ribs, house the repair shops, each being devoted 
to a different class of work such as machine shop, 
tractor repairs and so on. The stores building, 
which extends along the back of these shops, 
is provided with separate service counters to 
supply each section with the necessary spares, 
which are stored in racks. 


the Editor 


platforms at all points of ingress and egress, 
the speeds of which are synchronised with the 
speeds of the cars at those points. Entrance to 
these platforms, which are in themselves 
‘* Speedwalk ” conveyors, is in the direction of 
travel only, which allows even the crippled, using 
crutches, to step on without difficulty. Once 
on the ‘* Speedwalk,” there is no relative move- 
ment between the passenger and the car he 
intends to board, so that in effect he steps into 
a stationary carriage. 

As the same conditions apply in reverse at the 


unloading stations, the only points o/ relative 
motion are those between the end of the ** Speed- 
walk ” platform and terra firma, and versa— 
a step which is even simpler than the use of a 
normal escalator. 

It is this essential difference be'veen the 
“Carveyor” and the earlier des which 
renders it more acceptable to the ger public. 

Yours faithfully 
for RICHARD SUTCLIFF! ITED, 
H. Sti ; 
‘ojec ector. 
Universal Works, sie 
Horbury, 
Wakefield. 


June 12, 1956. 
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P} ODUCTION DEPARTMENTS NEED 
MORE GRADUATE ENGINEERS 
AMERICAN AND BRITISH TRAINING COURSES 


The idea that the “ college boy ” is of no use to 
the practical manufacturer is one that still 
lingers in the backwaters of our industrial 
countryside. It is even to be found in some 
branches of engineering that should be the most 
advanced. Conversely, the idea of a career on 
the production side of an engineering firm, at 
least before he has reached the higher levels of 
management, has not in the past appealed very 
much to the university graduate, who has 
preferred those aspects of engineering work 
which approximated more nearly to his uni- 
versity studies: the fields of research and design. 

Nevertheless the tradition of an engineering 
pupilage and, more recently, a graduate appren- 
ticeship spent aimost entirely in the works, is an 
old one which is intended to teach the future 
designer, sales engineer or manager something 
of the skills employed by the craftsman on the 
shop floor. If the usual two years are spent in 
a variety of departments it is unlikely to make 
acraftsman of the apprentice and its value has 
always consisted more of the fact that it taught 
him what the atmosphere of the shop floor was 
like and what was the attitude of those who 
worked on or near it. 

Little attention has been given to the method 
of training the graduate who has come straight 
from school and university to the tasks of 
practical engineering, and, in too many cases, 
the complaint is heard that he is pushed around 
from foreman to foreman and is given too little 
to do and too much time to do it in. The 
manufacturing processes in engineering were the 
last to which the scientific method was applied 
and so have continued longest on the basis of 
tradition handed down by example; but to-day, 
with the development of new scientifically 
produced materials and of new and more 
complicated manufacturing techniques and with 
the growth in complexity in industrial organ- 
isation, there has come an awareness of the need 
for more formal methods of education and 
training for those who have charge of them. 


INDUSTRIAL ENGINEERING 


Two developments, at first separate, have been 
taking place in the education field to fill the gap: 
courses in production engineerii « and courses 
in industrial management. Neither has gone 
very far in this country, but in the United States 
the universities have developed them on a large 
scale. Courses in business management itself 
have not proved as satisfactory as their American 
advocates at one time suggested they would; 
but there is an increasing interest in courses which 
combine production engineering and manage- 
ment subjects, to which the name is frequently 
given of industrial engineering. These courses 
are of great variety and many are described in the 
reports of two members of a small mission from 
this country which visited the United States to 
Study them in 1954.3, 2 

Comparisons are always difficult because of 
the diflcring educational systems, but these 
reports show that American industry was at that 
ume absorbing industrial engineering graduates 
at the roc of more than 1,500 a year. As many 


as 6,64 ‘ students were working for first degrees 
and 1.619 for higher degrees, compared with 
oat r National Diploma and degree students 


post-graduate students in comparable 
course in the United Kingdom; but, in addi- 
tion, |e were in the United Kingdom nearly 
a tho and students taking the H.N.C. in 


Produ. on Engineering through a much narrower 
course In the United States the number of 
indus: engineers in the population had 
incre in the ten years to 1950 from 9,800 
‘0 46, compared with an increase in all the 
= n branches from 268,100 to 373,600. 

Cc 


S a growing insistence in the U.S.A. 


that courses in industrial engineering should be 
based on a good fundamental education in 
mathematics, physics and mechanical science 
and in most four-year courses the first two years 
are largely confined to mechanical engineering. 
The basis of the industrial engineering course is 
the link between technology and administration. 
The student is introduced early not only to the 
special subjects of production such as tool design 
and production methods, but also to the “ tool 
subjects ” of management: time and motion 
study, quality control, job evaluation and so 
forth. In the five-year course at Cornell Univer- 
Sity (equivalent to four years at a British 
university) emphasis is put on the need for sound 
background in materials, design, statistical 
procedures, materials processing, gauging and 
inspection, methods engineering, cost accounting 
and production engineering including product 
analysis, plant layout, engineering economy and 
production control. 


MATHEMATICS IS FUNDAMENTAL 


Attention is concentrated in the later years 
on the economic aspects of the industrial process 
and the mathematics is orientated to the problems 
of operational research, including linear program- 
ming, work study and statistical quality control. 
In an interesting table of 41 subjects arranged in 
the order in which they were considered of 
importance by teachers and by companies, both 
lists contained motion and time study, mathe- 
matics (placed first by the companies) and 
operational analysis among the first five. 

In spite of the support which American 
industry is giving to courses of this type, they 
receive no special preference, but they are 
accepted as an area of study of individual, 
recognisable characteristics, providing a suitable 
background for primary employment in func- 
tions concerned with manufacturing. In this 
they will merely play their part as one of the 
forms of engineering education which, in 
American industry, lead to top management 
positions. As evidence that American indust- 
rialists are not certain that the final answer has 
been found, it is interesting to observe that they 
showed considerable interest in the British system 
of part-time and sandwich courses. 

The British introduction of the Diploma in 
Technology, to be awarded largely to sandwich- 
course students in colleges of advanced tech- 
nology, provides the opportunity for the develop- 
ment of courses of industrial engineering in this 
country. If there is full co-operation between 
industry and the colleges, they would have the 
added advantage over the American system of 
an integrated arrangement of basic education and 
practical training; but if such an arrangement 
is to be successful the practical training must 
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take account of the special abilities which the 
student at a university or college develops, to 
which attention has recently been drawn in a 
most stimulating paper read to the Institution of 
Mechanical Engineers.* 


MANUAL SKILL NOT NEEDED 


In the experiment described in this paper, the 
graduates were trained not by spending a few 
weeks in each department trying to learn by 
example something of its skills and methods, but 
by lectures and carefully devised exercises 
involving the preparation of reports. The 
exercises were designed to teach the fundamentals 
of the cutting process, the organisation of the 
shop and the roles played by different people on 
the shop floor, the operation planning of simple 
components and the procedures involved in the 
control of production from the issue of the 
design, through the production of detailed 
drawings, parts lists, tool drawings and shop 
orders to the completion of the assembly. No 
attempt was made to inculcate manual skills 
on which the graduate’s academic knowledge 
has no bearing, but to give him some under- 
standing of the technology and organisation of 
production of which all professional engineers 
should have at least a working knowledge. The 
graduate who then decides that he wants to 
specialise in this field can go farther. 

The integration of such a system of training 
with the college course, although difficult 
especially for the smaller firms, would enormously 
increase the value of the Dip. Tech. student. 
It would also allow an economy in time which 
would be of great help if the college courses are 
to be both sufficiently broad and adequately 
specialised. For instance, the authors of the 
paper suggest that, where the methods of opera- 
tional research are not taught at the university, 
exercises which use them are a useful method not 
only of establishing fact for the student, but 
also of enlarging his knowledge of the fact- 
finding methods available. There would seem 
to be here a fruitful field for collaboration between 
the teaching of statistics at the college and the 
training in operational research in the factory. 

This is a period not only of expansion, but 
also it is to be hoped of experimentation, in the 
training of engineers. We have the opportunity 
to build up a system which utilises not only the 
best experience of our own past and the methods 
of other countries, but also the results of experi- 
ments scientifically carried out by forward 
looking teachers and practising engineers. 
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150 YEARS OF CHAIN MAKING 


New Laboratory for 


The firm of Brown, Lenox and Company, 
Limited, of Millwall, London, and Pontypridd, 
Glamoran, was founded in 1806 by Lieutenant 
(later Captain) Samuel Brown, R.N., who was 
the first to use wrought iron for ships’ cables and 
rigging. For this invention he was knighted by 
King William IV in 1835 and received the further 
honour of Knight Bachelor from Queen Victoria 
in 1838. It was he also who introduced the use 
of stud-link cable. He was financed by Mr. 
Samuel Lenox, and thus the firm became Brown, 
Lenox and Company. The manufacture of 
cables according to his method began in premises 
in Ratcliffe, London, and later in Southwark, but 
in 1812 works were laid out at Millwall and four 
years later an additional plant was provided at 


Brown, Lenox & Co. 


Pontypridd. In addition to marine cables, the 
firm supplied suspension chains for a number of 
important bridges, including the Hammersmith 
Bridge and the Menai Straits Bridge, and for the 
old chain pier at Brighton. The manufacture of 
permanent moorings followed, and the firm thus 
became the first makers of iron buoys; and, as a 
natural development, they soon began to under- 
take the forging of anchors. The outfit of cables 
and anchors for the Great Eastern was one of 
their important contracts. They also equipped 
the first Mauretania, for the Cunard Line, with 
cables 33 in. in diameter—at that time (1906) the 
largest ever made—and later the Aquitania, with 
3 in. cables. é 

In 1922 a steel foundry was built, and in 1928 
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a patent was taken out for cast-steel cables, which 
are now made in large quantities. Only one 
other firm in the world (in the United States) has 
been approved by Lloyd’s Register for the manu- 
facture of cast-steel chain for ships’ use. During 
the past half-century many other products have 
been added to the range of manufactures, includ- 
ing railway-wagons springs and volute springs, 
and pit trams. Under the present division of 
their work, buoys, pressed-steel tanks and a 
variety of fabricated plate work are produced at 
Millwall, all the other work being carried out at 
Pontypridd, where, on June 12, the attainment 
of 150 years of continuous production was 
marked by the opening of a new testing labora- 
tory. 

Sir George Briggs, who performed the opening 
ceremony on the invitation of the chairman, 
Colonel P. H. Jones, M.C., T.D., D.L., reviewed 
briefly the history of the company and stressed 
the efforts they were making to maintain the 
quality and competitive cost of their products in 
the face of increasing foreign competition. He 
developed this theme more fully in proposing 
the toast of ** The Company ™ at the subsequent 
luncheon, which was attended by the Most Rev. 
the Archbishop of Wales, the chairman (Coun- 
cillor D. G. Ball, J.P.) of the Pontypridd Urban 
District Council, representatives of the Admiralty 
and other Government Departments, and many 
of the leading industrialists of South Wales, 
especially those connected with the production 
and use of steel. Colonel Jones, in replying to 
the toast, observed that the works had been 
established in Pontypridd before the town bore 
that name; it was previously known as New- 
bridge, the name which is still that of the works. 
During that long sojourn they had gathered 
round them a corps of fine craftsmen, but they 
had always moved with the times and had 
succeeded in linking the traditions of the old 
crafts with the needs of the present. 

The toast of ** The Guests ” was proposed by 
Mr. Hugh Lenox—whose grandson is an appren- 
tice in the works at the present time—and was 
acknowledged by the Archbishop of Wales and 
by Mr. Julian Pode, managing director of the 
Steel Company of Wales. 


In the marquee in which the luncheon was 
served, a number of exhibits were arranged; 
some historical, such as early records of tests 
(Samuel Brown constructed the first chain-proving 
machine in the world, which, modernised by an 
electric drive, is still in use) and others, likely to 
become historical, which included the roller 
fender for berthing ships alongside quays, and 
a diagram illustrating the mechanised chain- 
making piant is now being installed. 

The new laboratory, which the guests were able 
to inspect after Sir George Briggs had declared 
it Open, comprises three main sections, namely, 
equipment for metallurgical investigations, a 
furnace laboratory, and a sand _ laboratory. 
The main metallurgical laboratory is equipped 
to deal with the chemical analysis, mechanical 
testing, metallography and gamma-radiography 
relating to the products of all the departments; 
heat treatment, pyrometry, and quality control; 
works inspection; and advisory services to 
customers and to the local industries generally. 
The equipment includes an Avery 30 ton self- 
indicating universal testing machine and a Vickers 
Pyramid hardness tester. The furnace laboratory 
will enable complete technical control to be 
maintained over the whole process of steelmaking, 
including scrap analysis and bath sample analyses. 
In the sand laboratory, in addition to the 
routine testing of sand mixes for moulds and 
cores, research will be undertaken for the im- 
provement of mixes, and continual observation 
will be maintained over the quality of the castings 
and the working efficiency of the mould and core 
preparation plant. 

In an adjacent building, the firm had arranged 
for the occasion a comprehensive display of their 
current products, amounting to nearly 120 items 
and ranging in size from fittings for wire rope, 
weighing less than 3 Ilb., to an automatic coil 


lifter in cast steel for the Steel Company of 
Wales, weighing 24 tons. 





Weekly Survey 


Cover Picture : Our illustration this week shows 
a single-piece steel forging having integral discs 
and intended for the low-pressure rotor of a 
100 MW steam turbine. The forging, which is 
shown after rough machining, weighs 35 tons, has 
a length of \8 ft. 2 in., and a maximum diameter 
of 54 in. 
* 22 @ 


Machinery Stays Buoyant 


Some idea can now be obtained of the effect of 
the credit squeeze on the production and delivery 
of plant and machinery in the first quarter of 
1956. The general impression is that the credit 
squeeze has been felt mainly on the sale of 
consumer goods, particularly consumer durable 
goods such as motor cars, radio and television 
sets and domestic appliances. In the latest 
issue of the Monthly Digest of Statistics, figures 
are given of the activity in certain industries 
through the winter and early spring months. 
They confirm the general impression to a 
notable degree. 

The production of industrial valves, machine 
tools, accounting machines, mechanical handling 
equipment as well as of excavators and pumps 
all showed improved production or delivery 
figures (depending on which are published) in 
the first quarter of 1956 compared with the same 
quarter of 1955. Two interesting categories, 
coal-mining machinery and portable tools of 
various kinds (including welding sets and 
compressors) have no published figures as yet 
for later than the fourth quarter of last year, 
but even these show in most cases a substantial 
advance on the corresponding quarter of 1954. 
The machinery category showing the most 
disappointing results since the credit squeeze 
was intensified has been agricultural machinery, 
a subject, discussed in the following note. 

In contrast, the latest figures in the Digest 
for radio and television sets show the expected 
heavy fall, especially in radio sets, but most 
electrical appliances have been doing less 
business through the winter than at the same 
time a year earlier and this generally adverse 
trend must have made a serious impact over a 
wide range of activities in light engineering. 
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Agricultural Machinery 


Statistics issued last week by the Agricultural 
Engineers Association Limited, show a marked 
decline in production and sales of both agri- 
cultural machinery and associated tractors in the 
first four months of 1956 compared with the 
corresponding period of 1955. In the case of 
agricultural machinery there has been a par- 
ticularly marked fall in home sales and the 
Association consider that since little improve- 
ment can be expected during the next few months, 
total home sales for 1956 are likely to be more 
than 20 per cent. below those for the previous 
year. Exports of agricultural machinery over 
the period January to March, declined from 
£3-4 million in 1955 to £3-2 million in 1956. 
This represents a fall of only 4 per cent., but 
since export prices increased over this period it 
is estimated that, in numbers of machines, 
exports probably fell by as much as 10 per cent. 
Tractor exports, which are recorded by 
number, fell from 44,287 in the first four months 
of 1955 to 33,850 in the corresponding period of 
1956, a decline of just under 20 per cent. The 
fall in exports of agricultural machinery was 
spread over most categories with the notable 
exception of combine harvester threshers (of 
which exports increased by about 14 per cent.) 
and of ploughs for animal power. Similarly, 
the decline in exports was spread over most of 
the principal markets, though both France and 
Denmark increased their purchases in 1956. 
An interesting comparison is also given in the 
same figures between German and U.K. exports 
of tractors for 1955 and the first two months 
of this year. These show that in a number of 
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ING 
markets British manufacturers have | round 
particularly in South America, Fran: elgium 
and Italy, though German manufac hav 
not so far made much headway ir, “a. 
wealth countries. The Association ex): ed the 
view that the year 1956 is likely t vide a 
serious test for British tractor mar turers 
in oversea markets, though there 


prospects that no further ground wi! B= 
since the trend of German prices is ss to be 
rising even more rapidly than is the ca:. in this 
country. It is clear, however, that the British 
agricultural machinery industry is in nx osition 
to stand a further sharp rise in manufacturing 
costs. 
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Aircraft Parts and Pit-Props 


The year 1931 was hardly a good time to start 
a new business, but in that year a young draughts- 
man named George H. Dowty gave up his job 
and became a manufacturer of aircraft under- 
carriages. His beginnings were modest enough: 
his factory was a loft over a garage, his 
machinery a hand-operated drilling machine 
which cost 50 shillings, and his first order was 
for six internally-sprung wheels. Today, the 
tiny business has grown into the Dowty Group, 
an organisation of 15 companies with connec- 
tions in many parts of the world and interests in 
other fields besides aircraft. At its head is the 
man who founded the concern 25 years ago— 
Mr. George H. Dowty, whose services to 
industry were recognised by the honour of a 
knighthood in the Birthday Honours List. 
Some of the early struggles of the Company, 
and its growth into the well-known concern it 
is today were recalled at a luncheon held at the 
Group headquarters, Arle Court, Cheltenham, 
Gloucestershire, on June 15, in celebration of the 
parent Company’s silver jubilee, and a record 
of the Group’s past and present operations has 
been prepared in brochure form. 

Up to the outbreak of war the output of the 
firm was confined to equipment for the aircraft 
industry—in fact the name was originally 
Aircraft Components, Limited, but in 1940, the 
change of name to Dowty Equipment, Limited, 
took place. Since the war other lines have been 
developed alongside the original one, which has 
been extended considerably. Some develop- 
ments have obvious connections with the 
original business, the subsidiary company Dowty 
Fuel Systems, Limited, is an example. Another, 
the business of Dowty Seals, Limited, has 
developed from the older branches of the Group. 

One development, the establishment of Dowty 
Mining Equipment, Limited, is of particular 
interest, for the production of pit-props has, at 
first sight, very little connection with aircraft 
undercarriages. But the pit-prop is not an 
ordinary one. It is hydraulic, offering many 
advantages over the rigid type, and its develop- 
ment by the Dowty Group out of the hydraulic 
equipment used in undercarriages was bas 
simply on knowing a great deal about hydraulics 
and on having the vision to see other possible 
applications. From the simple prop has 
developed a growing range of other Dowty 
hydraulic equipment for the mining _industry 
and progress in this field continues. There !s, 
for example, in addition to the activities already 
mentioned, a further subsidiary, Dowty Hydraulic 
Units, Limited, which makes pumps, valves, 
couplings, rams, and railway buffers. But the 
newer fields have not been neglected. The 
latest development within the group )2s been 
the establishment of Dowty Nucleonics, ‘.imited, 
which is concerned with electronic an: nuclear 


instrumentation, a field in which it ould be 
rash to forecast any limit to developm« 
x * * 

Opencast Coal Mining 
Currently opencast coal is being pr ed, = 
an average, at a man output of six S ewe 
associated with deep coal mines ai a 4 
8s. a ton cheaper. Experience dur! e pas 


five years has shown that, in spite nerally 
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rising | eS, the continous introduction of larger 
and la| -r excavating and hauling plant has 
enables %e cost of opencast coal to be kept 
remark: 'y constant. From grabbing coal some 
35 or «. ft. below the surface, as was good 
practice only so recently as 1950, there are now 
several ies in South Wales where a 200 ft. 
overbu: en is being dug, and at Acorn Bank, 
in Nor numberland, where serious coaling is 
about to begin, an overburden of 270 ft. has been 
cut away. Experience there and at nearby 
Radar, where a similar dig has been tackled, 
has encouraged the National Coal Board to 
announce that preliminary work is to begin on 
their most ambitious opencast project, at West- 
field, Fife, some 15 miles north of the Firth of 
Forth, and there it is expected to raise coal from 
700 ft. below the surface. Although the Coal 
Board only cater for an annual 15 million tons 
of opencast coal—Westfield is likely to yield 
an annual 600,000 tons of saleable coal— 
private sources have estimated that with the 
assistance of plant now available double this 
figure, or 30 million tons a year, is currently an 
economic possibility. 

Opencast mining, which in fact produces coal 
in no way generally inferior to deep mining, starts 
off with the great advantage that it has no long- 
term labour problem to overcome, either past 
or future. Production efficiency turns on the 
successful deployment of large excavators and 
haulage units and the initial experience being 
gained at Acorn Bank, where the weekly objective 
is 16,500 tons of graded coal, is the subject of an 
article elsewhere in this issue. Suitable exca- 
vators cost around £4 million a time and British 
experience in this field of machinery building 
might be better remembered. 

Requisition of the land for opencast coal 
mining is still something of a problem, though 
not, fortunately, a technical one. Restoration, 
however, is an engineering problem, but past 
experience shows that the full cycle until final 
return to mixed farming generally takes between 
five and seven years, with serious grazing being 
commenced after three or four years. During 
restoration improved surface gradients can be 
laid and the top soil—which is stored separately 
—can be cleaned of stones; so far, the coal seams 
have been so thin that the final top level has 
been unaffected and quite adequate consolida- 
tion has been obtained to eliminate the possi- 
bility of later settlement. At Westfield, however, 
the coal crop is likely to be so good that the 
final ground level will be lowered—but there 
won't be any unsightly slag heaps to mar the 
countryside. 


* 2a 
Diesel Engines in Iraq 


The world markets for oil engines used for 
industrial and marine applications continue to 
expand. Exports in 1955 totalled £29-6 million, 
and were running at an annual rate of £35 million 
during the first four months of this year. Lord 
Hives, chairman of Rolls-Royce, mentioned at 
the annual general meeting of his company last 
week that Rolls-Royce oil engines were being 
exported to 53 countries “ extending from the 
Arctic circle to New Zealand.” The planned 
output in 1957 is to be 50 per cent. greater than 
in 1956, which was itself more than twice the 
1955 fivure. This rate of expansion may be 
exceptional, since Rolls-Royce are relatively new 
in this ‘ndustry, but there is little doubt that the 


world’s need for small power units, particularly 
those i» he 5 to 50 h.p. group, is growing rapidly. 
The pet played by under-developed countries is 


becom . more important and in this connection 
a rep on the Iraq market prepared by Mr. 
Malec ) Logan, director of the British Internal 
Comb «ion Engine Manufacturers’ Association 
(BICE +A) is of interest. 

Mr gan visited Iraq to assess the nature of 
dema: and the competitive position of British 
manu irers. He found an expanding demand 
based —_a fast growing need for small to medium 
Powe: its to drive pumping plants (for irriga- 
“On), _ nicipa! water systems and plant for local 
Power neration. ‘* Local demand for power 





IS Outstripping the development of centralised 
power systems.” In general the demand is 
typical of countries where skilled maintenance 
engineers are a rarity; there is a strong preference 
for the slow-running, horizontal types of engines 
which can keep going in all kinds of conditions 
and with little attention. Gradually, however, 
the country is turning over to more advanced 
types of engines. German sales engineers have 
been pushing hard to expand the sales of air- 
cooled and high-speed vertical water-cooled 
Diesels, with some success. Mr. Logan says 
there is a great deal of scope for * further 
education” and urges British manufacturers to 
visit the country and take a more vigorous part 
in the education process: “the German sales 
drive is also expressed in terms of the quality 
and quantity of sales-cum-service personnel 
which they are putting into the territory. There 
is local criticism of U.K. efforts in this direction 
and of the fact that relatively little ‘ top brass” 
of industry is visiting this important market.” 

Other important points made by Mr. Logan 
are that the market calls for credit facilities and 
that conditions of contract are getting harsher: 
“it might pay competitors of all nationalities 
to consider joint action.” Also that good 
agents are hard to find, and that there is a need 
for more technical training on the spot. The 
industry should take his remarks to heart. 
Although they have the major share of the 
market (exports in 1955 totalled £674,000) 
German and American competitors are making 
rapid progress. 
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Airs and Graces 


The technically minded gramophone enthusiast 
seems often to be concerned more with the 
reproductive quality of his machine than the 
excellence of the music. Now perhaps we shall 
meet too the collector of pictures, who, having 
invited us to view his Hogarth etching, will say: 
‘Ah! but note the vigour of the air conditioning.” 

Recently, the National Gallery reopened 
six more exhibition rooms which have been closed 
to the public since the war; three of these are 
air-conditioned and complete the group of six 
planned in 1946. A fundamental danger to the 
preservation of pictures is the variation in relative 
humidity of the normal atmosphere, but by 
proper use of air conditioning this hazard can be 
avoided. Air is cleaned by passing through a 
cloth screen specially woven to provide the 
maximum interception of dust particles and 
then goes through a water-spray chamber. It is 
thus virtually freed from dust, while the 
ammonium sulphate content is much reduced. 
The relative humidity of the air is closely bound 
up with its temperature, and to maintain it at 
a constant level both heating and refrigeration 
are required. 

““ Now,” as Sir Philip Hendy, the Director of 
the National Gallery, observed, prior to the 
opening, * Raphael will suffer less from blisters, 
once he has been liquored up with a decent 
atmosphere.” He also said that if air-con- 
ditioning plant had been introduced 100 years 
ago—steam operated plants were apparently 
then available—there would be fewer troubles 
now, and concluded by remarking on the con- 
tinued service to the public provided during the 
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War by the National Gallery, which like another 
famous establishment, was entitled to the slogan 
** We never closed.” 

Now, too, thanks to the ventilation engineer 
and the Ministry of Works, we shall be able to 
look at pictures without their protective shields 
of glass, and when we stand before that mag- 
nificent Toy-Town scene “The Rout of San 
Romano,” by Uccello, we shall see, not incon- 
gruous reflections of ourselves, but the battle 
itself. Once more the engineer has brought 
succour to the graceful arts, justifying perhaps 
a revised motto “* Science for Art’s Sake.” 
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Cold Comfort from Quantas 


The British aircraft industry had two comforting 
thoughts exploded last week by Mr. O. C. 
Turner, chief executive and general manager of 
Quantas Airlines. Despite the cancellation of 
the V-1000 project and the rapid development of 
the long-range American jets, aircraft manu- 
facturers have been consoling themselves with 
the thought that the British industry has a good 
lead in fast and flexible gas-turbine aircraft— 
the Viscount, Vanguard, Britannia and Comet. 
(Last week the continued success of the Viscount 
was further underlined by seven orders from 
Lufthansa.) Mr. Turner, however, pointed out 
that careful study had in fact shown that the 
large new American civil aircraft could be used, 
if required, for short and medium-range work, 
as well as for long hops. Expanding on this 
subject, he asked why B.E.A. had not invested in 
the Comet 4 and pointed to the example of the 
French Caravelle jet, at present being route- 
tested for medium-range work. 

The second important point raised by Mr. 
Turner was that it was useless to rely upon cheap 
long-range flights at the sacrifice of speed. “* The 
public goes for speed,” he said, “ and it is not 
much good going for the cheapest aircraft if it is 
empty.” For this reason, he doubted whether 
the Britannia is going to be a conspicuous success 
in the future against the speedy, if more expensive, 
Boeing 707 and Douglas DC8—even although 
the Britannia should be delivered ahead of the 
other two. Quantas had at one time been 
interested in the Britannia, but delivery delays 
had effectively dampened their interest and 
rumour currently has it that the Boeing 707 will 
in fact be their choice. Mr. Turner claimed that 
the United States industry was far ahead owing 
to its competitive atmosphere, whereas British 
aircraft manufacturers, while ostensibly com- 
petitive, in fact enjoyed a large measure of 
protection. This makes queer reading when it 
is remembered that of the 350 or so orders 
for the Boeing 707, at least 70 per cent. are for 
the United States Government, whereas only 
10 of the Britannia sales so far have been to the 
R.A.F. and the Ministry of Supply. Never- 
theless, Mr. Turner has a very real point in that 
even when production lines are fully built up, 
the Bristol Aircraft Company, Limited, can 
expect an annual output of only some 50 to 
60 aircraft. The American rate is probably 
three times as great. 

Possibly the answer lies in the suggestion made 
by Sir Roy Fedden in January, 1956, to the 
Institution of Production Engineers when he 
said that the main trouble with the British 


“ ENGINEERING” STARTS A NEW SERVICE 
Technical and Commercial Intelligence 


ENGINEERING is starting a new service— 
Engineering Intelligence Service—which will 
give information on questions connected 
with engineering and allied subjects. 

With the increase in specialisation and the 
greater use of scientific and technical 
knowledge the need for adequate sources of 
up-to-date information becomes more 
insistent. For anyone occupied with the 
day-to-day running of a business or depart- 


ment, it is often difficult to find time to 
carry out an adequate survey on which to 
base decisions on future policy. E.1.S. will 
carry out such surveys and provide reports 
on questions of research, design, production, 
marketing and management. A fee will be 
quoted before the work is commenced. 

All inquiries should be addressed to 
Engineering Intelligence Service, 35 and 36 
Bedford-street, Strand, London, W.C.2. 
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aircraft industry was the dissipation of scarce 
effort on a multitude of projects. The problem 
of shortages of engineers is shared by many 
industries, but in none more than in aircraft is 
it made worse by scattering them thinly over the 
ground in a multiplicity of projects. 
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Progress on Rail 


Addressing the Tees-side and South-West 
Durham Chamber of Commerce on June 13 
Sir Brian Robertson, the chairman of the British 
Transport Commission, took the opportunity to 
make a number of points about the modern- 
isation of the railways. After the recent ill- 
conceived pronouncements from another quarter 
about the rate of rising efficiency on the railways 
and the perpetual flow of adverse statistics which 
the Commission has to endure at this stage of its 
career, a few quietly spoken words about pro- 
gress of modernisation call for comment. 

Speaking about the pace of change on the 
railway system Sir Brian said “ the change will 
come and it will be dramatic but it will take some 
time * and he then went on to say that a stable 
Government policy to support the railways, 
especially in the provision of capital, is absolutely 
essential. There are fortunately signs that the 
Government are fully aware that cuts in capital 
expenditure aimed at reducing the burden on the 
economy will no longer achieve their end if they 
include an ill-timed swipe at the transport 
system—whether it be the railways or the roads. 
It is, however, essential to keep the further 
provision of capital in the forefront of public 
discussion. The transport system, including the 
railways, must now receive a high priority if the 
country’s communications are not to. be 
smothered by the sheer density of traffic or 
crippled by the age of the equipment which has 
to transport it. 

Sir Brian went on to say that British Railways 
are ahead of most large organisations in deve- 
loping electronic machines and computers for 
financial and statistical work. He was able to 
report good progress on palletisation, an aspect 
of transportation on which the railways have been 
trying to secure the co-operation of their cus- 
tomers for a number of years now, and he went 
on to say that there was still too much drudgery 
in many railway jobs and that he would favour 
an increase in modernisation to end this, thereby 
increasing efficiency. 


x * * 
A Brake on Enterprise 


The effect of the credit squeeze on the rate of 
industrial expansion was the main theme of 
Lord Piercy, chairman of the Industrial and 
Commercial Finance Corporation, in his annual 
Statement published last week. He fears that 
“the atmosphere which has been generated by 
credit restriction, the extension of the range of 
the Capital Issues Committee control, and the 
replacement of the investment allowance by a 
reversion to the scheme of initial allowances of 
six years ago ** may have slowed down a move- 
ment towards extended capital equipment which 
became strong about 18 months ago. Lord 
Piercy made the point that it is the rapidly 
expanding company which suffers most from 
credit restriction. This will be keenly felt by 
many engineering concerns which have forged 
ahead in recent years: to keep the company 
solvent is taking more of the time and energy 
of the managing director than the direction of its 
affairs. The credit squeeze may well go further 
and put the enterprising company out of business, 
or impose a timidity which had become charac- 
teristic of British industry until 1955, 

1.C.F.C. was founded in 1945, by English and 
Scottish banks to provide long-term finance for 
medium-sized firms. Since that time the cor- 
poration has invested nearly £50 million, of which 
£32 million is outstanding at the present time. 
About 30 per cent. of this—£94 million—is 
invested in the engineering, shipbuilding and 
vehicles industries and another £1 million in 
the manufacture of scientific instruments. 





The Corporation is itself subjected to a double 
squeeze. On one side by the tighter controls 
on investment by the C.I.C. and the extension 
of this control to amounts above £10,000 (Lord 
Piercy would like to see this extension cancelled) 
and on the other side by a restriction by 
1.C.F.C’s own shareholders on the provision of 
new money. The Corporation’s main source 
of finance is therefore repayments and realisations 
of investments, which will probably slow down 
as the companies it has sponsored lose access 
to other sources of finance. There is therefore a 
long queue of applicants and I.C.F.C. has had 
to “select rigidly even among propositions of a 
highly eligible kind.” The suggestion is that 
there is in fact “‘a strangulation of needed 
investment.” 
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End of a Polite Gesture 


Last January the Ballast, Sand and Allied Trades 
Association paved the way along with the 
Cement Makers’ Federation in agreeing to 
pegging prices for six months in an effort to 
set an example of price stabilisation. Last week 
the sand and ballast makers let it be known that 
their prices were not likely to remain pegged 
after the end of this month, and there is further 
indication that the cement makers will have 
made a similar decision before this issue is 
printed. The announcement, by a touch of 
irony, coincided almost to the day with a 
meeting between the Government and British 
industry (as represented by the Federation of 
British Industries and the British Employers’ 
Federation) when the recent flow of price 
increases by nationalised industries was criticised 
by private enterprise. It is understood that one 
of the consequences of this meeting will be for 
the Government to invite representatives of the 
nationalised industries and of private industry 
to a joint meeting and the Central Electricity 
Authority has made a shrewd tactical move 
before this meeting in calling on its area boards 
for a price ‘ freeze’ until March 1957. The last 
meeting was the sixth in a series which the Prime 
Minister has had with leaders of incustry and 
the unions; if meetings alone could stabilise 
prices, the economy should have reached some- 
thing approaching rigidity by this time. 

It is true, of course, that the pressure of rising 
costs has been intensified by the inability of the 
nationalised industries, particularly transport, 
to keep prices down, but examples are not 
lacking of where good management has success- 
fully fought rising price trends and has not 
taken the easy way out of mollifying labour 
or condoning inefficient buying. When the 
research ship “John Biscoe”’ was_ recently 
launched at Glasgow the managing director of 
Fleming and Ferguson, Limited, of Paisley, 
said that his company had pursued a policy of 
fixed prices ever since the end of the war—and 
that included this latest ship. They had been 
assisted, he added, by the fixed price undertakings 
given to them by their major machinery con- 
tractors and by certain sub-contractors; it had 
not been easy to pursue this policy and the 
pressure of costs had recently been particularly 
severe. While full credit must be given to 
those who have publicly endeavoured to stabilise 
prices, even greater credit must be given to those 
companies which have quietly and efficiently 
fought rising costs over recent years without 
writing escalator clauses into their contracts. 
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A German Engineering Centenary 


The Verein Deutscher Ingenieure, the leading 
German engineering institution, recently cele- 
brated the centenary of its foundation. The 
proceedings included meetings extending over 
several days at which lectures were delivered 
on a number of general and specialist subjects, 
automatisation finding a prominent place among 
the latter. In addition, a number of visits were 
paid to reconstructed buildings in Berlin, and to 
research laboratories and factories in the 
neighbourhood, while the social side was not 
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neglected. According to a comn ative 
booklet the Verein was inaugurated a: isbad 


in the Harz on May 12, 1856, when inter- 
national exhibitions of London in {2 id of 
Paris four years later had called atten: 


0 
likelihood of great engineering deve = 
The protagonists in this enterprise were chard 
Peters, Friederich Euler and Franz <, ashof. 
all of whom were mining engineers, «id five 


local centres of activity were establi hed—in 
Disseldorf, Berlin, Aix-la~Chapelle, Saarbriicken 
and Dortmund. It was also decided to publish 
a monthly journal and to organise meetings for 
the dissemination of technical information. 

At first the membership increased slowly, but 
accelerated after 1910 and had reached no less 
than 58,000 at the beginning of the 1939-45 war. 
In the meantime the headquarters had been 
established in Berlin, where the administration 
was conducted for many years by the well- 
known engineering historian Conrad Matschoss, 
assisted later by A. Meyer and W. Hellmich. 

A difficult question which arose about this 
time was how far the Verein should deal with 
political and economic questions rather than 
solely with purely technical matters. This 
problem had not been solved when the Second 
World Power Conference took place in Berlin 
in 1930 and was further complicated by the 
action of the Hitler regime in excluding numerous 
members for political and racial reasons. As a 
result of this policy and of Allied action (which 
destroyed the headquarters building) the Verein 
entered a period of stagnation after the end of the 
war. Recovery has, however, taken place 
during the past ten years and the membership 
is now rather over 32,000. The Verein has 
therefore experienced both success and vicis- 
situdes, but those who now control its destinies 
are working energetically to ensure that it is 
fully representative of the German engineering 
profession. If the past, as disclosed in the 
commemorative booklet, is any criterion, this 
aim should be accomplished. 
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A New Electronics Concern 


The formation of a British subsidiary has been 
announced by the Benson-Lehner Corporation of 
Los Angeles. This company specialise in the 
manufacture of data-processing machines for 
use with electronic instrumentation and machine- 
tool control gear. So far they have not exported 
very much to this country, due mainly to restric- 
tions on dollar imports. The head of the British 
company will be Mr. E. J. Petherick who was 
for seven years (until May this year) in charge of 
the engineering development group in the 
Mathematical Services department of R.A.E., 
Farnborough. He was responsible for system 
specifications and advice on data handling, 
including machine-tool control systems. 
Benson-Lehner say that their British company 
will be very active, initially, on the provision of 
staff to assist in the solution of data-handling 
problems, the sale of machines imported from the 
U.S. and on service maintenance of Benson- 
Lehner products. In due course manufacture 
of some of the American range will be started, 
and there is an intention to make here machines 
and components for export, * particularly to the 
ited States.” 
“a some time now it has been evident —* 
the building of data-processing eepmeet rod 
the application of electronic controls to ane 
tool operation would follow the sprea 
automation in manufacturing indu:''y. . 
Benson-Lehner machines are designed |: anes 
a wide range of systems which can be | aren 
fit particular needs. It is essentic | ro 
processing equipment, which accepts "'° ro 
tion, records it and converts It for use on _ 
apparatus. In the U.S. they are u by 


inci i trie esearch 
rincipal government and indus c 
establishments and it is likely that co! — 
organisations in this country will t . sd 
first users. Like the electronic co” a; 


general application of such dat: — 
machines to industry may still be so y 
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Es GINEERING IN SCOTLAND-3 


Some ssion of the range of industries covered by 
Scottis ns is given by this, our third and final article 
in the sc: oS“ Engineering in Scotland.” It deals with 


nwo companies: one concerned with agricultural 
machine the other with shipbuilding and _ boiler 
nlants. revious articles have appeared in our issues 


of June page 461, and June 15, page 489 and have 
discussed ‘he following firms and their products: John 
Hastie i Company, Limited (ships’ steering gear); 
Weir Valves, Limited (heavy-duty valves); Martin, 
Black ancl Company, Limited (wire ropes); W. and H. 
Velson. Limited (electrical switchgear); Redlac Limited 
(steel fabrication); and the Engineering Division of 
Keir and Cawder Limited (quarrying industry). 


MACHINERY FOR THE 
FARM 


That the name Ayrshire should be primarily 
associated with a breed of cattle is fair indication of 
Scotland’s interest in farming, and it is not surprising 
that a firm of agricultural-machinery makers should 
have its headquarters in the market town of Ayr. 
Based in the Lowland farming area, Scottish 
Mechanical Light Industries, Limited, have played 
an important part in the application of engineering 
to agriculture, and developed a wide range of equip- 
ment for farm use and for dealing generally with 
agricultural products. Items made include hammer 
mills, grain blowers and the Scotmec-Oxley moisture 
meter, some of which are described in the following 
paragraphs. 

Formed ten years ago, Scotmec has always had 
its main premises in Ayr where it was originally 
founded, and initially specialised in grain blowers 
and hammer mills. Later, its activities were extended 
to include other kinds of agricultural equipment, 
and by 1953 so much progress had been made that 
it became necessary to undertake a considerable 
expansion on the Ayr site. Recently a fire broke 
out and destroyed part of the works but fortunately, 
though damaged by water, the new buildings were 
almost unharmed (see ENGINEERING, February 17, 
page 152, 1956) and are at present being used for 
manufacture of components and sub-assemblies and 
of the Scotmec-Oxley moisture meter. 


GRINDING FOR FARM OR INDUSTRY 


Hammer mills constitute an important group of 
Scotmec products and are made in agricultural and 
industrial ranges of from ? h.p. to 60 h.p. They 
may be used to grind materials as fine as wholemeal 
flour for human consumption or as tough as alu- 
minium swarf, and such other commodities as oats, 
beans, hay, oil cake, limestone, chemicals, plastics, 
paper and sawmill waste. Models with 8, 16, 24 


and 32 swinging hammers are built and in each case 
a choice of power ratings is possible. 


Stationary 


Fig. !  ** Two-Tonner ”’ elevating hammer mill 

with { and cyclone. Scotmec mills can be used 

for gr ‘ing wholemeal flour, animal feed and oil 

cake, ndustrial materials such as chemicals and 
aluminium waste. 


units are made in these four main sizes but special 
mobile versions of the 16 hammer model can be 
fitted to most standard makes of tractor and are 
accordingly designed with power take-off drive. 

The basic grinding components of the stationary 
hammer mills may be arranged in combination with 
ancillary equipment to form three types of unit: 
a fanless model which delivers the grain under 
gravity to a mealchest or conveyor; a second fanless 
model mounted on a stand, pouring directly into 
sacks; and an elevating model with fan and cyclone, 
which utilises the entire airflow to draw the fine 
ground particles through the screens without over- 
heating, sO increasing the grinding efficiency. It is 
this version that is used for tractor mounting. 
Fig. 19 shows the 24 hammer “ Two-Tonner ” model 
fitted with fan, cyclone and double-bagging outlets 
and giving a maximum output with & in. screens 
of 3,300 Ib. of wholemeal wheat flour per hour. 


NON-MAGNETIC ELIMINATOR 


_In all models the swinging hammers are four 
times reversible and rotate at 2,800 to 3,000 r.p.m., 
shattering the material by impact. A non-magnetic 
eliminator is built into the mill casing and traps any 
hard pieces, ferrous or non-ferrous, so reducing risk 
of damage. In addition, an adjustable grain hopper 
or a combined chute hopper with micro-feed-rate 
setting is fitted to all mills; once set, these ensure an 
even automatic feed of grain to the mill, freeing the 
operator from further attention to feed rate or tractor 
throttle. A range of 13 screens is provided, with 
holes from 0-0235 in. (grinding for human con- 
sumption) to 1% in. in diameter; the perforations 
cover 78 per cent. of the full circumference thus 
contributing to the machines’ high ratio of output to 
horse-power. 

Apart from the mills already described, Scotmec 
make a series of five light models known as the 
‘** Popular ’’ range, designed for power supplies of 
from 2 to 8 h.p. Built for pulley drive or fitted with 
electric or internal-combustion power units, they 
incorporate eight swinging hammers and a special 
grinding system with internal fan; in the latter, air 
recirculates in a closed circuit. They are dust-proof 
without cyclone or dust filters and grind to any 
fineness from coarse cattle feed to finest wholemeal 
flour; in the case of flour the 5 h.p. models give an 
hourly output of 300 to 350 Ib. Finally there is the 
*“Wee Smasher” mill, which incorporates a 7,000 
r.p.m. } h.p. motor and includes a grinding outfit 
with low-level feed hopper, unchokable feed and 
small multi-bag collector which delivers the meal 
directly into bags. The “ Electromatic”’’ control 
panel, which is also used with 3 h.p. and 5 h_p. 
automatic hammer mills, makes the ** Wee Smasher ” 
into a fully automatic grinding unit. The all-electric 
power cut-off shuts off the motor automatically as 
soon as grinding is completed. 

CONVEYING GRAIN BY AIRFLOW 

The problem of transporting grain or other 
granular commodities may often be solved most 
simply and economically by use of a grain blower; 
Scotmec claim for example that by use of their 
equipment grain can be conveyed for as little as a 
penny aton. Their smallest unit, which is designed 
for use with 6 in. diameter piping and operates on 
approximately 2 h.p., can be fitted with a single or 
three-phase electric motor or 120 c.c. petrol engine 
and can convey 35 to 40 cwt. of grain per hour 
straight up into a 20 ft. silo. Other models ranging 
in horse-power from 3 to 7} are made for 8 in. 
diameter piping and are mounted on stationary or 
wheeled frames or arranged for attachment to the 
three-point linkage of tractors. These are con- 
structed in two basic forms: one is fitted with a 
drive pulley, has a double air inlet (one vent at each 
side of the fan casing), and employs a rotor com- 
prising a double sided fan; while the other has a 
single air inlet and a built-in power unit with the fan 
mounted directly on the drive shaft. The 3 h.p. 
models in both series can convey 70 to 80 cwt. of 
grain per hour straight up into a 20 ft. silo. The 
420 c.c. motorised version is illustrated in Fig. 20; 
the box-shaped saddle attachment is a drying hood 
and will be discussed later. 

The Scotmec grain blowers have a number of 
interesting features including an automatic blast 
control, which embodies a pivoted flap to shut off 
the air blast before starting. Since the power 
consumption is lowest when no air passes through the 
fan, the control fully protects the motor against 
overload before conveying begins. When the motor 
is stopped the flap closes automatically. An adjust- 
able controller is also made for regulating the air 
volume. Another feature of these machines is the 
Scotmec “* Venturi” grain injector, which is designed 





Fig. 20 Dual-purpose grain-blower with built-in 
420 c.c. engine and drying hood. As a conveyor 
it can lift more than 70 cwt. of grain per hour 
straight up into a 20 ft. silo, while as a dryer it 
can deliver 2,100 cub. ft. of heated air per min. 





Fig. 21 
connected in tandem to deliver grain to considerable 
heights or in parallel to convey large volumes. 
Driven by a Power-Pack with patented heat- 
exchanger system, which recovers waste heat 
from the engine, it can be converted into a dual 


The Scotmec BLT 10 twin blower can be 


purpose grain conveyor and dryer. 25 to 30 kW 
heat energy is required in addition to 10 to 15 h.p. 
mechanical energy for driving the blowers. 


to give maximum output without clogging or bruising 
of the grain. Where several silos have to be filled 
or emptied by one blower the “ Ducturi"’’ system 
may be used; this employs a continuous pipeline, 
in which pressure losses are minimised, and may be 
used also for transferring grain from bin to bin. 

Scotmec have recently introduced two high-pressure 
high-volume twin blowers, each of which may be 
used in three different ways. Firstly, they can 
operate in tandem with the outlet of one blower 
connected by means of a tandem duct to the air 
inlet of the other so that the pressures become 
additive; the blower can then convey grain, to 
great heights and distances. The air volume, 
however, remains the same and for this purpose 
8 in. diameter piping is used. Secondly, the blowers 
can be joined in parallel by means of a Y-connector; 
in this case the pressure remains constant but the air 
volume is doubled and consequently large volumes 
of grain may be carried rapidly over normal distances. 
With this arrangement 11 in. pipes are necessary. 
A third system provides separate air streams; one 
blower is used for conveying and the other simul- 
taneously for drying, using an electric heater or the 
waste heat from the engine. Piping 8 in. in diameter 
is employed for this application. 

One of the two twin blowers is illustrated in Fig. 21. 
Known as the BLT 10, it can deliver up to 5,000 
cub. ft. of air per minute against a pressure of 5 to 
7 in. water gauge and is fitted with a pulley to take a 
belt drive from a 10 h.p. electric motor. The 
BLT 7} h.p. blower can deliver 4,000 cub. ft. of air 
per minute and comprises two independent single- 
entry blowers mounted on opposite ends of the 
74 h.p. motor shaft. 
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Fig. 22 The sharp probes of the Scotmec-Oxley 

moisture meter can be inserted into a sack of 

grain and by means of resistance measurements 

give an instantaneous reading of the moisture 
content present. 


It is of interest that both these units can aslo be 
used for grain drying. A 64 kW heater fitted to one 
blower inlet of the BLT 74 model will raise the 
temperature of 2,000 cub. ft. of air per minute by 
10 deg. F., and if necessary heaters can be attached 
to both blowers and switched off—but not removed 
when the plant is used simply for conveying. An 
18 kW heater performs a corresponding duty for the 
BLT 10 machine. 


CONSERVING HEAT FOR CROP 
DRYING 

A special heat exchanger system which can be 
fitted to the inlet of the BLT 10 to form a composite 
“Crop Dryer-Power Pack ” has also been developed 
by Scotmec. This unit utilises all three sources of 
waste heat: stray losses from the engine, the exhaust 
gases and the engine cooling water, and thus recovers 
over 25 kW of heat for drying purposes without 
sacrificing any of the 10 to 15 h.p. power to drive the 
twin blowers. The hot cooling water from the engine 
passes to a cylindrical contra-flow heat exchanger 
where it receives further heat from the exhaust gases, 
bringing it nearly to boiling point; it is then carried 
to a second heat exchanger where the accumulated 
heat is transferred to the incoming air, which has 
already been heated to some extent in its passage 
over the engine unit. In this way considerable 
economies are effected. 

The principle of converting grain blowers into 
dryers has also been found applicable to the smaller 
machines. In March, 1955, for example, a National 
Agricultural Advisory Service officer wro.e to 
Scotmec to report the successful use of the 420 c.c. 
grain blower for grain drying: ** During last harvest 
I checked one of your units driven by a B.S.A. engine, 
this having ducts fitted from the engine to the fan 
inlet. 1 found that when ventilating through a 2 in. 
Leca floor having a 4 in. air space underneath the 
floor and a grain depth of 8 ft. in a 10 ft. diameter 
silo, we got a good 10 deg. rise and an air speed of 





Fig. 23 
been associated with destroyers and built the first vessel of this kind to maintain an officially recorded speed of 40 knots (H.M.S. ‘* Tyri: 1919). 


up to 20 ft. per minute per square foot of floor area. 
Drying was very satisfactory.” 

Based on this information, a series of controlled 
experiments were carried out in the Scotmec works 
with the object of ascertaining the maximum amount 
of waste heat that could be recovered from the engine 
without entrainment of exhaust fumes. The result 
was the Scotmec drying hood, shown fitted to the 
420 c.c. blower in Fig. 20. Designed to give unim- 
paired efficiency of the blower when used for grain 
conveying, the hood collects the air drawn over the 
air-cooled engine and the hot exhaust pipe (without 
taking in the fumes) and leads it into the blower inlet. 
It is fitted with a regulating slide, which allows cold 
air from the atmosphere to mix with the hot air, 
so that the temperature of the drying air can be set 
as required. The slide is left fully open during 
conveying. It has been estimated that the combined 
unit will deliver heated air at a rate of from 1,500 to 
2,100 cub. ft. of air per minute with its temperature 
raised by 10 to 18 deg. F.—enough to dry grain in 
from one to two silos. 

TESTING MOISTURE CONTENT 

Dryness is an important consideration when grain 
is bought or sold for not only is the moisture content 
a measure of the keeping quality but the quantity of 
water present is also necessarily included when prices 
are calculated. An instrument capable of providing 
a rapid and accurate indication of grain moisture 
content without sampling has been developed by 
Mr. T. A. Oxley of the Department of Scientific and 
Industrial Research and is now being produced 
commercially by Scotmec. This instrument embodies 
nine pointed steel probes, each approximately 8 in. 
long, which can be inserted through the texture of a 
sack and are arranged parallel to each other on an 
insulating base. These are cross connected electrically 
and linked to a small built-in generator which on 
turning a handle applies 500 volts across pairs of 
probes. The resistance between these electrodes is 
measured by means of a “* Megger ” ohmeter giving 
a direct reading of moisture content. No battery or 
external power supply is required. Various models 
calibrated for different kinds of grain and ambient 
temperatures are made, and a correction dial for use 
where conditions vary can also 8e fitted. The 
production model of the instrument is shown in 
Fig. 22. 

In addition to the equipment already described 
Scotmec manufacture grain bins; transport platforms, 
boxes and pick-ups for attachment to tractors; husk 
ejectors; stock feed mincers; geared pulley units; 
silos; grain cleaners; and various auxiliary items. 


SHIPS AND BOILERS 


The Clyde has served as catalyst to a large sector of 
Scottish industry and though we have strayed some 
way from Clydeside in these articles, it is fitting that 
in the last of the series we should return to its banks, 
and consider one of the river’s many shipyards. 
Strictly, Yarrow’s are not a Scottish firm at all in 
origin, but it is in the Glasgow suburb of Scotstoun 
that the company has prospered for the last 50 years. 
In addition to their marine work, they have made a 
very considerable contribution to the development 
of the land boiler, and also carried out extensive 
research. 

The firm of Yarrow and Company, Limited, was 
founded in 1866 at a small yard in the Isle of Dogs 
on Thames-side by Alfred Fernandez Yarrow (later 
to become Sir Alfred Yarrow, Bt.), and the first 
vessels constructed comprised small steam-driven 
launches, shallow-draught paddle steamers and stern- 
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wheelers. In 1868 the first naval ord 
boats for Brazil—was obtained. Ol rho 
include the company’s first iron hu! h — 
built in 1870, and the Yarrow mari; ae 
boiler, developed between the years 18 i 1890 
In 1907 the company moved to Glase: id now 
occupies a site on the Clyde at Scotstou: a riy 
frontage of 1,000 ft. Bi 


The yard suffered severe damage di he air 
attacks on Glasgow in March, 1941, and ‘tensive 
programme of reconstruction and moder; 


' e On fhe 

been carried out since the end of the war - ‘hie 
yard now has four main berths each served by tower 
cranes and capable of taking ships up to about 400 fi 


in length and 53 ft. in breadth and also a number of 


others for shallow-draught vessels. After launching 
ships are fitted out in a covered-in wet basin, and 
prefabrication of large hull sections is carried out 


in a new shop set aside for that purpose: this js also 
large enough to permit the construction, under cover 
of complete vessels which are to be dismantled for 
sending abroad. 

The engine shops, which are fully equipped for the 
production of steam turbines, engines and other 
plant, are capable of an annual output totalling 
300,000 h.p., while land and marine boilers of all 
sizes are built in the boiler shop which was recently 
extended and now covers an area of 100,000 sq. ft. 
The company is on the British Admiralty and Lloyd's 
lists of approved welded pressure-vessel manufac- 
turers and a fully equipped X-ray and mechanical 
testing laboratory is available, in which all classes 
of non-destructive testing and inspection can be 
undertaken. 


NAVAL CONSTRUCTION 


From their earliest days Yarrow’s have been 
closely associated with naval construction and have 
played an important part in the development of the 
smaller types of warship. The first destroyers to 
be so called were built by them in 1892 when two 
ships Havoc and Hornet, were ordered by the British 
Admiralty. Hornet was the first vessel in the 
British Navy to be fitted with a Yarrow water-tube 
boiler, and this resulted in a marked increase in 
speed. These boilers hare since been fitted in such 
ships as the Queen Elizabeth, Saxonia and Southern 
Cross. In 1912 the British Admiralty ordered H.M 
ships Firedrake, Lurcher and Oak to the company’s 
own design, which entirely outclassed the existing 
27 knot vessels by achieving speeds of over 35 knots. 
Another advance was made by the construction of 
H.M.S. Tyrian, built in 1919, which maintained a 
speed of 40 knots for four hours during the official 
trials; this was stated at the time to be the highest 
official speed ever maintained by any warship in 
the world. 

Yarrow and Company have built naval vessels 
for many foreign countries including the Argentine, 
Brazil, Italy, Portugal, Sweden, Turkey, Yugoslavia, 
and others. Of particular interest are three customs 
and patrol gunboats built to the order of the Colom- 
bian Government. Although of moderate dimen- 
sions and with a draught of only 2 ft. 6 in., these 
vessels crossed the Atlantic under their own power 
without escort. 

Yarrow-built naval vessels completed during the 
wars of 1914-18 and 1939-45 formed an aggregate 
of 88 ships having a total displacement of over 
90,000 tons and a horse-power total of 1,400,000. 
During the 1914-18 war, the output included 33 
destroyers and 16 gunboats and the company was 
responsible for the famous “ Tigris” flotilla which 
played such an important part in the Mesopotamian 
campaign and the capture of Baghdad. The Yarrow 


** Daring” class destroyer H.M.S. ‘**Diana”’. Length 390 ft., beam 43 ft. and standard displacement 2,610 tons. Yarrow and Compan) ‘¢ long 
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contribu to the Royal Navy during the 1939-45 
pane inclt yne flotilla leader, 19 destroyers, 8 sloops 
and 4 gu its and conversion work including tank 
janding t and flak ships. Between the two 
wars SIX cial gunboats were supplied to H.M. 
‘hina S n. 

a 15. two ‘“ Weapon”’ class destroyers, 
H.M.S. ileaxe and H.M.S. Broadsword, have 
been constructed for the Admiralty and more recently 
two “ Daring” class ships, Decoy and Diana. 
H.MS. Diana is shown in Fig. 23. The company 
has also d as the parent firm for the construction 
of a nun of seaward defence boats, two of which 





Fig. 24 raised-pr 
the Calabar and Cross rivers in Nigeria. 
draught 2 ft. 6 in. and speed 114 m.p.h. 


built for many parts of the world including the 
Amazon, Nile, Niger, Zambesi, Ganges, Irrawaddy, 
and Yangtze rivers, and lakes Nyasa, Titicaca and 
Tanganyika. They include sternwheelers, side-paddle 
steamers, tunnel-screw vessels of specialised design, 
and open screw steam and motor ships of con- 
ventional design; if necessary abroad they are sup- 
plied in sections for re-assembly. 


TUNNEL SCREW 
Yarrow’s pioneered the development of propellers 
working in tunnels within the vessel’s structure, 
making possible the use of screws having a diameter 





“‘Itu’’, a twin-screw raised-propeller motor passenger vessel built by Yarrow’s for service on 
Her principal details are: length 110 ft. 6 in., beam 21 ft., 
The propellers work in tunnels within the hull and can 


therefore have diameters exceeding the draught of the vessel. 


were built at Scotstoun. H.M.S. Hardy, the first 
of three new frigates, has recently been handed over 
to the Admiralty. Of the other two, H.M.S. Keppel 
has completed sea trials satisfactorily, and H.M.S. 
Malcolm is fitting out. The latest order secured from 
the Admiralty is for a prototype frigate with geared 
steam turbines and gas-turbine boost. 

The firm recently made an important contribution 
to the progress of naval engineering, when the 
Canadian anti-submarine destroyer escort vessel 
H.M.C.S. St. Laurent successfully ran her trials at 
Montreal. The main machinery of this warship was 
supplied by Yarrow and Company and is entirely 
of British design. The turbines and water-tube 
boilers were manufactured at Scotstoun and shipped, 
with the rest of the main machinery, to Montreal. 
H.M.C.S. St. Laurent, the prototype of her class, is 
described by the Canadian Naval Authorities as the 
smallest ship capable of maintaining functional 
fighting efficiency against the most modern submarine 
or its immediately foreseeable successor under the 
extreme weather conditions which prevail in the 
North Atlantic. 


COMBINED GAS AND STEAM TURBINES 

An interesting development since the end of the 
last war has been the setting up of a Yarrow-Admiralty 
research department for the design and development 
of high powered propulsion machinery for the 
Admiralty. Recent installations which have been 
conceived and designed by the research department 
in conjunction with the Admiralty include those for 


the Whitby and Blackwood class anti-submarine 
Irigates, which incorporate an advanced design of 
boilers and geared steam turbines. In addition to 
designing this plant, the research department has 
organised full-scale shore trials of a prototype shaft 
set of machinery. A subsequent full-scale shore test 
of a more powerful and advanced steam machinery 
installation is at present in hand. 

More j<cently propulsion-machinery installations 
ol a new «nd revolutionary type for two new classes 
of ship dave been developed. Highly efficient 
geared m-turbine plant is used in combination 
with gas rbines. The gas turbines provide a high 
voncentr’ on of power in a very compact form and 
will be 1 to boost the steam turbines for sustained 
bursts gh speed. These highly efficient light- 
weight compact installations will enable the 
new shiy ‘o carry much more fighting ‘equipment 
than w< be possible with orthodox machinery. 
Nuclear rgy will play an increasing part in the 
luture y of the research department. 

SHAL’ W-DRAUGHT MERCHANT SHIPS 
mm foundation the firm has specialised in 
ma and construction of shallow-draught 


ver 1,000 ships of this type have been 


greater than the draught of the vessel. The sub- 
sequent introduction of the Yarrow automatic 
hinged flap fitted at the after end of the tunnel 
greatly improved this design. 

An interesting link with the earlier history of the 
company was the construction in 1949 of the twin- 
screw motor vessel [lala If. In 1875, in fulfilment 
of the often expressed wish of the explorer David 
Livingstone, a small steamer was built by Yarrows 
at Poplar for the first Scottish Mission in Central 
Africa. This was named Ilala aftér the spot where 
the missionary’s heart was buried. After shipment 
in pieces to the mouth of the Zambesi, the vessel 
was assembled and sailed up that river and along 
the Shire river to Murchison Cataracts where she 


Fig. 25 Model of one of 
the ten 210,000 Ib. per 
hour stoker-fired boilers 
made by Yarrow and 
Company for the Pre- 
toria B power station 
in South Africa. Yar- 
rows have been making 
land boilers since 1922 
when the first was com- 
missioned in the Dun- 
ston power station of 
the North Eastern Elec- 
tric Supply Company. 
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was taken to pieces again and carried over land by 
natives to the Upper Shire at Matope. Here she 
was again rebuilt and eventually sailed into 
Nyasa some seven months after leaving England. 
The Ilala was believed to be the first steamer to be 
launched on an African lake and in the succeeding 
28 years did good work in putting down the slave 
trade and furthering the work of the Scottish Mission 
there. 

Ilala II, built for the passenger and cargo service 
of Nyasaland Railways, was named after her historic 
predecessor. After completion at Scotstoun she 
was dismantled and shipped to Beira and from there 
was taken by rail to the lake where she was re- 
assembled. 


MAID OF ASHTON 

In 1953 the Maid of Ashton, a twin-screw motor 
ship of 508 tons gross was completed for British 
Railways (Scottish Region). Other recent contracts 
include three paddle steamers for services on the 
river Ganges and a pusher tug for the river Niger. 
The former, with a draught of 4 ft. 3 in. and a speed 
of 12 knots, were strengthened and boarded up to 
enable them to make the voyage to India under 
their own power. The tug, Adama, is a raised- 
propeller vessel designed to push a train of eight 
200 ton capacity barges, carrying petrol 1,200 miles 
up the Niger and Benue rivers to Garoua in the 
French Northern Cameroons. 

Two twin-screw river Diesel vessels, La Pedrera 
and Rocafuerte, were recently completed for the 
Peruvian Government. After running trials in the 
Clyde, these vessels, each having a lifting weight of 
about 110 tons, were shipped complete as deck cargo. 
On, discharge afloat at Belem, Brazil, the vessels 
proceeded under their own power to Iquitos on the 
Upper Amazon, covering in all about 6,500 nautical 
miles to reach their destination. The tunnel-screw 
passenger ferry Itu, built for the Elder Dempster 
Lines, Limited, for their service between Calabar 
and Itu in Nigeria, was divided after trials, into two 
floatable sections and shipped as deck cargo in the 
owner’s liner Onitsha. It is illustrated in Fig. 24. 


BOILERS FOR POWER STATIONS 

The first Yarrow land boiler was commissioned in 
1922 in the Dunston power station of the North 
Eastern Electric Supply Company, and is still in 
service. Since then manufacture of land boilers 
has formed an increasingly important section of the 
firm’s activities. In addition to the many industrial 
and power-station installations in the United King- 
dom, boilers have been exported to most parts of 
the world. Recent installations are those for Clyde’s 
Mill, Plymouth, Roosecote, Bold and Hayle power 
stations in this country, for Bulawayo, Shabani and 
Umtali power stations in Southern Rhodesia and 
Pretoria B and Windhoek power stations in South 
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Africa. A model of one of the ten 210,000 Ib. per 
hour stoker-fired boilers being made for Pretoria B 
can be seen in Fig. 25. Industrial plants are also built, 
and those already completed include units for Paton 
and Baldwin's new factory at Darlington, and the 
Pretoria and Vanderbijl Park Steelworks of the 
South African Iron and Steel Industrial Corporation. 
Limited. Current contracts include six 200,000 Ib. 
per hour boilers for the Dalmarnock power station 
of the South of Scotland Electricity Board (Fig. 26), 
and a 550,000 Ib. per hour boiler for Elland power 
station. 


BOILER RESEARCH 

In 1949 on behalf of the British Shipbuilding 
Research Association and in collaboration with the 
staff of the Royal Technical College, Glasgow, the 
company designed and installed at the College an 
experimental boiler for research work on the effect 
on natural circulation of uniform and non-uniform 
heat input at steam pressures up to 1,500 Ib. per 


square inch. Provision is made in the design for 
altering the length, diameter and inclination of the 
tubes and also the heat input rate. The plant may 
be operated as a simple closed system in which the 
steam is condensed in a condenser integral with the 
steam drum, the condensate refluxing back into the 
steam drum; or on the more orthodox system com- 
prising a hot well, feed pump and feed heater. In 
this case the steam, after passing the feed heater, 
enters an atmospheric condenser and flows through 
the measuring tank to the hot well. A great deal of 
valuable research work has been carried out by the 
College on this unit and the work is still proceeding. 
Another interesting unit has just been supplied 
for experimental work in the Heat Engines Research 
Laboratories of the Department of Scientific and 
Industrial Research at East Kilbride. This unit is 
designed to supply steam for research purposes at a 
pressure of 750 lb. per square inch at different tem- 
peratures ranging from a maximum of 750 deg. F. 
down to approximately saturation temperature. 
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Fig. 26 Cross-section of 200,000 Ib. per hour Yarrow boiler, six of which are to be installed in 
Dalmarnock power station of the South of Scotland Electricity Board. In addition, a 550,000 Ib. per 
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hour boiler is to be built for Elland power station. 
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Model wing panel showing an ‘as machined ” 
surface ; a V-point tool was employed in this 
instance to emphasize the lines of generation, 


MACHINE TOOL 
FOR 
GENERATING AEROFOILS 


In about 12 months’ time, a new machine tool 
for generating full-scale wing panels to aerofoil 
shape, which can be operated by an unskilled 
worker, will be available for demonstration to 
the aircraft industry at the works of J. L. 
Jameson, Limited. 

The machine has been designed by the 
Jameson company under the auspices of the 
Directorate of Aircraft Production Develop- 
ment, Ministry of Supply. In some respects it 
is similar to designs proposed by both Sir W. G. 
Armstrong Whitworth (Aircraft) Limited, and 
Boulton Paul Aircraft Limited in early studies 
on wing-panel machining. 

In the light of past experience it was decided 
that to attempt to use a milling process to 
produce a finished aerofoil was unacceptable 
when producing thin membranes, due to the 
comparatively large heat input and the hazard 
of vibration. Moreover, it would appear 
impossible to obtain a curved and twisted sur- 
face, finish-machined, using any milling process. 


VACUUM CHUCK 


The prototype of the Jameson machine will 
have a work table 24 ft. by 8 ft. In addition to 
generating the inside and outside profiles of 
wing panels, it will generate with equal accuracy 
a female of the aerofoil, which can be made 
into a vacuum chuck to hold the panel during 
the subsequent internal-ribbing operations. An 
important feature of the design is that the size 
of the machine can be increased considerably 
without loss of cutting efficiency. 

Model wing panels and mock vacuum chucks 
have been produced to demonstrate the accuracy 
of this generating principle. The surfaces of 
these are ‘‘ as machined ” with no hand finishing 
and a V-cutting tool has purposely been used so 
as to indicate the lines of generation, as may be 
seen in the accompanying illustration. The 
panel, in addition to being tapered over its length 
approximately } in., has a 13 deg. 1! min. twist. 
the ribs—both as to lay and thickness—are 
tapering in the same ratio. The skin — 
also tapers from 4 in. to 4 in. over Its fu 
length. 

tn making provision for stretch-levelled slab 
as the basic material for this generator the 
Ministry has had the full co-opera' on of the 


Northern Aluminium Company, |! ved, and 
the requisite machinery is being talled in 
their works. It is hoped that the m. rial sup- 
pliers will be able to taper these si. > ~ to 
curve them roughly to aerofoil s° °° before 
delivery to the aircraft industry so“ — 
the amount of machining required » — conser 
material. Sis 
The illustration is reproduced b — 
of the Controller, H.M.S.0. Crow — opyrigh 
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LARGE ELECTRIC SYSTEMS 
PR( GRESS IN EXTRA HIGH VOLTAGE TRANSMISSION 


The sis enth Convention of the International 
Confere ce on Large Electric Systems (CIGRE) 
opened «i the Fondation Berthelot, Rue Saint- 
Dominijue, Paris, on May 30 and continued 
until June 9. The number attending on this 
occasion established a record and was drawn 
from the majority of the leading countries of 


the world, thus emphasising the importance of 
the subjects that were discussed. To reduce the 
number of simultaneous meetings papers on 


more specialist matters are in future to be 
presented only every four years. Nevertheless, 
nearly 120 communications covering a wide field 
were considered by the delegates. 

The chair at the opening meeting on May 30 
was taken by Mr. R. A. Schmidt (Switzerland), 
the president of CIGRE, and the Convention 
was formally opened by Mr. A. Louvain, the 
French Minister of Industry, who reviewed the 
progress in electricity supply which had taken 
place during the past two years. A vote of 
thanks for his attendance was then proposed by 
Mr. A. H. de Bast (Netherlands) and Mr. B. 
Buchert (Finland) on behalf of the French and 
English speaking delegates respectively. 

We give below short accounts of some of the 
more important papers discussed, although not 
in the chronological order in which they were 
presented. 


POWER TRANSMISSION AT 220 KV AND 
ABOVE 


A meeting of the group dealing with power 
transmission lines operating at over 220 kV 
alternating current was presented with a report 
by Mr. P. Sporn (U.S.A.), in which he concisely 
reviewed the developments which were taking 
place in different countries. 

Late in 1957 it was expected that in France 
309 miles of existing two circuit 225 kV line would 
have been converted to 380 kV, leaving 331 miles 
to be changed. Of the 225 kV lines projected 
260 miles would also be converted to 380kV 
and a further 475 miles would be operated at 
that voltage. By 1960 it was expected that there 
would be 1,475 circuit miles of 380 kV line. 

By the end of 1956 it was anticipated that in 
Sweden 1,620 circuit miles of 380 kV line would 
be in use, its capacity having been increased 
by the installation of series capacitors. Connec- 
tions to 380 kV transformers located under- 
ground were made by cables, which in one instal- 
lation extended directly into the transformer tank 
without external bushings. Tests had indicated 
that the surge voltages on modern 380kV 
circuit breakers were too low to influence the 
choice of insulation level if based on the use of 
lightning arresters and that the maximum length 
of line on which 380kV single-pole circuit- 
breakers could be re-closed was about 150 miles. 
Bundle conductors did not cause more trouble 
from snow and ice loading than single conductors. 
A re-survey of the water power resources in 
Northern Sweden showed that increased trans- 
mission facilities would be needed to deliver 
energy to the south. System voltages of 400, 
500 and 600 kV were being considered and 
direct-current transmission was also being studied. 

In Australia large power developments had 


led to ‘he adoption of extra high voltage trans- 
Mission and a 330kV system was under con- 
Struction. It was expected to begin operations 
at 380 .V in Germany in 1957, in connection with 


which axle railears with a 220 ton capacity had 
been . dered for the transport of the trans- 
forme: _ About 160 miles of 287 kV line had 
been t into operation in the United States 
durin 955. In the 330 kV class, 1,127 circuit 
circuit were in operation and a further 


265m s were planned or projected. In addition 
some 50 miles of 230kV line were being 
conve 4. Voltages higher than 330 kV were 
being sidered. 


& with the position of transmission at 
or higher voltages in Sweden, Messrs. 


G. Jancke and S. Lalander pointed out that the 
total length of the 400 kV lines now in operation 
amounted to nearly 1,700 miles, while the 
maximum transmission distance from north 
to south was just over 800 miles. The output 
of the 400 kV transformers was 4,365 MVA 
and the loading capacity of the system had 
been considerably increased by using 400 kV 
series capacitors totalling 310 MVA. Smooth 
voltage regulation had been obtained by instal- 
ling 75 MVA_ hydrogen-cooled synchronous 
condensers and 1,000 MVA reactors in most 
of the important receiving stations, while to 
improve the stability, the generators and trans- 
formers had been designed with extra low 
reactances. 

In view of the advances made in constructional 
technique, particularly in the fields of tunnel 
blasting and dam building, and the rising fuel 
Costs In steam stations estimates of the potential 
power in Sweden suitable for exploitation had 
increased considerably during the past decade. 
Thus it was now considered feasible to develop 
80,000 million kWh per annum, compared with 
40,000 million kWh ten years ago and allow 
from 3,000 to 3,800 MW to be transmitted. 
The greater part of this additional power would 
have to be transmitted from the north to the 
south, a fact which had led to an investigation of 
the design of the future system. 

Although these investigations had not yet 
been completed certain conclusions could be 
drawn and these were summarised in the paper. 
Notwithstanding the large increase in demand 
the primary transmission voltage would still be 
based on 400 kV. By installing a third phase- 
conductor and increasing the series compensa- 
tion, however, the optimum line loading would 
be raised to about 800 MW, thus allowing a 
by no means insignificant reduction in the 
transmission costs to be effected. 

More efficient utilisation of the existing 400 kV 
line construction would enable the operating 
voltage to be raised to 500 kV and the con- 
struction of installations for this voltage did not 
appear to offer any serious technical problems. 
The optimum loading would be increased to 
about 1,000 MW thus enabling the number of 
lines to be reduced. 

With the present standard of technique, 
650 kV was considered to be the highest conceiv- 
able transmission voltage. This would give an 
optimum line loading of not less than 1,700 MW, 
but the transmission economy would be satis- 
factory at much lower loads. Comprehensive 
development work would, however, be necessary 
and it was doubtful whether the change over 
would be justified in a country as small as 
Sweden. 


KUIBISHEV-MOSCOW LINE 


A paper on the Kuibishev-Moscow 400 kV 
line and substation was presented by Messrs. 
A. A. Gogolin, K. K. Levitsky, A. V. Mirolubov, 
S. S. Rocotjan V. N. Sergejev and B. V. Sokolov 
(U.S.S.R.) Work was begun in 1952, and the 
400 kV south circuit and the east receiving sub- 
station in the Noginsk district of the Moscow 
region were now in operation at the full voltage. 
The line had been designed to transmit 1,150 
MW, the south circuit being 815 km and the 
north circuit 890 km. long. There were three 
intermediate switching stations on both lines, 
the middle one of which was equipped with 
series capacitors. At Noginsk the south 
circuit was connected to the east substation in 
Moscow and the north circuit to the north 
substation, the two substations being “ tied ” 
by a 400 kV line, 77 km. long, which formed 
part of the Moscow ring system. About half 
of the route was through forest clearings and 
several navigable rivers were crossed. On less 
than 5 per cent. of the route there were swampy 
areas. 

A. steel-cased aluminium conductor with 
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an aluminium cross section of 480 sq. mm 
and a steel cross section of 59-7 sq. mm. has 
been used, the overall diameter being 30-2 mm. 
The insulators were of the porcelain suspended 
type and on the suspension towers a string 
assembly supported the bundle conductors in 
a releasing clamp which opened when all three 
conductors failed. This arrangement had opera- 
ted well during severe sleet conditions and limited 
the horizontal tension to 2-5 tons when all three 
conductors in one phase failed. 

The distances between the conductors forming 
a phase were limited by spacers of the hinged 
type, the bundle conductors being connected in 
pairs so that where one failed the others shifted 
and the spacer released them, thereby pro- 
tecting the outer strands of the sound con- 
ductors from damage. The towers were of 
welded open-hearth steel with an _ ultimate 
strength of 3,900 kg. per sq. cm., those used for 
suspension having hinged connections between 
the legs and the cross arms. This construction 
was economical in material and convenient to 
erect and maintain. Either metal grids resting 
on reinforced concrete slabs or packed on mass 
concrete was used for the foundations. 

The sub-stations in the Moscow district, 
which formed parts of the projected 400 kV ring 
system were of the double busbar type and were 
equipped with two step-down transformer banks, 
one of which was connected to a single 400 kV 
busbar through an isolating switch, in order 
to minimise the number of 400 kV circuit- 
breakers. The transformers were of the three 
winding type and had secondary voltages of 
110 kV and 11 kV with a rating of 90 MVA 
per phase. To reduce the fault current the 
11 kV winding was divided into two and a 
75 MVA synchronous condenser was connected 
to one of them. 

The 110kV output was controlled by regu- 
lating transformers with a throughput of 270 
MVA, which were installed in the neutral of the 
400 kV transformer. All the 400 kV outdoor 
switchgear had a current rating of 2,000 amperes, 
the short-circuit capacity during the first stage 
of the development of the network being about 
10,000 MVA. The 110 kV switchgear consisted 
of two busbars, one of which was connected 
to one 400 kV and one to one 200 kV transformer 
and to half the outgoing 110 kV feeders. 

The design of the 400 kV equipment installed, 
all of which was manufactured in the Soviet 
Union, was discussed in detail in the paper. 


A NATIONAL SYSTEM IN AUSTRALIA 


A paper describing developments in extra high 
voltage transmission in Australia was presented 
by Mr. W. Diesendorf, who pointed out that the 
growth of electricity consumption in that country 
had led to the conception of a large 330 kV 
transmission system to serve the States of New 
South Wales and Victoria. 

In New South Wales modern power stations, 
located on the coalfields south, west and north 
of Sydney, were to be built and the question of 
installing units with outputs up to 120 MW was 
under consideration. In addition, water power 
developments were taking place on the Clarence 
River and in the Snowy Mountains where a 
series of water power stations would generate 
5,830 million kWh per annum. 

Because of irregular water flows and the need 
for large costly storages the base load would be 
generated in thermal stations. The ultimate 
firm power of the Snowy Mountains schemes 
should, however, be about 3,000 MW, of which 
two-thirds would be supplied to New South 
Wales and one third to Victoria at 330 kV, the 
overall transmission distance for the main 
blocks of power being some 250 miles. The 
scheme might take 20 to 30 years to complete, a 
circumstance which would have an important 
bearing on the choice of voltage. ; 

For many years most of the base load require- 
ments in Victoria had been met from a brown 
coal fired station at Yallourn. Fields in the 
Latrobe Valley were now being developed and 
power would also be obtained at 220 kV from the 
300 MW Kiewa hydro-electric scheme, 160 miles 
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As this would probably all be required for that 
State’s own use within 30 years it would not be 
to its interest to export to the mainland as had 
been suggested, except on a temporary basis. 
In Eastern New Guinea and Papua there was 
an estimated exportable water power of 25,000 
MW, but as the distance to the Australian main- 
land was 1,500 miles, including a sea crossing 
of 100 miles, it was clear that it would not be 
utilised while other more easily tapped resources 
were available. 


GERMAN PRACTICE 


In order to meet the increasing demand for 
power in Western Germany it was decided in 
1949, to begin preliminary work on the construc- 
tion of a 380 kV interconnected system, it being 
considered that the existing 220 kV system would 
be inadequate for transmitting large blocks of 
power from the Rhine-Ruhr district to the south 
and south-east and from the Alps to the north. 
The construction of the lines had now been 
begun and was described in a paper by Messrs. 
G. Boll and H. Roser. It was intended to start 
operations at 380 kV next year. 

Dealing with some of the basic problems 
involved in carrying out this project the authors 
gave reasons why it was decided to use a solidly 
earthed neutral point in contradiction to the 
former German practice of employing arc- 
suppression coils. Experience with the Peterson 
coil at 220 kV, both in Germay and Sweden, 
had shown that the protection it afforded was 
often illusory. Switching surges were also less 
severe on a solidly earthed system, the design 
of the transformers was simplified since graded 
insulation could be used, and the possibility of 
connecting the German system with those in 
other countries had to be considered. 

Preliminary calculations showed that short- 
circuit powers of 8,000 MVA could be expected 
at certain points on the 380 kV system but that 
these might rise to double that value later unless 
special precautions were taken. Impedance 
relays and graded time relays were envisaged for 
protection and reactors, connected to the 30 kV 
tertiary windings of the 380 kV transformers, 
were proposed to compensate the charging 
current. To avoid the transmission of reactive 
power over long distances energy would as far 
as possible be taken from the 380 kV system at 
unity power factor. The flow of reactive 
power would be controlled by regulating the 
voltage in the 220 kV system and by tap changers 
on the 380/220 kV transformers. All the 380 kV 
transformers would be equipped with on-load 
tap changing gear for the control of the operating 
voltage and of the interchange of reactive power 
between the higher and lower voltage systems. 


DEVELOPMENTS IN THE UNITED 
STATES 

A report by Messrs. P. Sporn and W. S. Price 
summarised the initial construction and operating 
experiences on the 1,162 circuit miles of 330 kV 
transmission lines which were now in service 
on the system of the American Gas and Electric 
Company and the Ohio Valley Electric Cor- 
poration, particularly with respect to lightning 
and corona. It was pointed out that the 
level of radio interference in the first 330 kV 
line to be energised was somewhat higher than 
that had been predicted, a result which was 


INSULATION AND CORONA 


In a special report dealing with the papers 
in this Group Mr. F. Cahen said that the essential 
features to be considered from a_ technical 
point of view at voltages over 380 kV were the 
insulation level of the material and the dis- 
turbances to radio and communications, due to 
corona. At 500 kV internal over-voltages had 
led to insulation levels of 1,600 kV, provided 
the lengths of section of the line did not exceed 
600 km. and the increase to this figure was fully 
justified. 

The use of bundles of three conductors, 
31-7 mm. in diameter, and arranged in an 
equilateral triangle with 45 cm. sides might 
prove a satisfactory way of eliminating disturb- 
ances to radio communications. When the 
insulation levels were increased to 2,200 kV, 
four bundle conductors arranged in a square 
with 40 to 45 cm. sides would have to be used. 

The subject of alternators was dealt with 
in nine papers comments on which were made 
by Mr. A. Wust in a special report. He pointed 
out that, owing to the increasing demand for 
power, larger generators would have to be 
installed especially in thermal stations. Three 
papers dealt with new techniques in alternator 
construction, of which that due to Messrs. 
W. L. Ringland, L. A. Kilgore and C. E. 
Kilbourne, dealt with generator cooling in the 
United States, particularly in connection with 
very large 3,600 r.p.m. machines. 

A paper by Messrs. A. Mandi, Urbanek and 
L. Heller described the use of a liquid for cooling 
rotors and pointed out how the basic temperature 
of the cooling fluid could be reduced by inserting 
a refrigerator at suitable points in the system. 
This might be an alternative to raising the gas 
pressure in hydrogen-cooled machines. The ideal 
refrigerator, the authors thought, was one using 
the expansion of steam taken from the turbine. 


INSULATION OF LARGE MACHINES 


A paper on the insulation of large synchronous 
machines, by Messrs. J. Fabre, G. Lang, J. Laver- 
lochére, G. Leroy, J. Narcy and G. Ruelle, de- 
scribed test methods for verifying the quality of a 
winding and its behaviour over a period. This was 
based on the rise in temperature of the stator 
copper, measurements being made while the 
machine was in service. It was stated that this 
method had now been adopted by Electricité de 
France and had proved quite satisfactory. 
Other non-destructive methods were available 
and Mr. Wust raised the question as to which 
should be adopted for acceptance tests and for 
investigating the windings in service. 

In a paper on the associated subject of the 
measurement of temperature rises on alternators 
during operation, Messrs. E..W. Connon and 
S. J. Morley showed how important it was to 
know as accurately as possible the maximum 
temperature reached by both rotor and stator 
windings. While the rotor temperature could 
be judged with fair certainty there was no 
satisfactory method of ascertaining the tempera- 
ture reached by the hottest part. In the paper 
on insulation referred to above, however, it was, 
pointed out that for an insulating material of 
known thermal properties, a study of the slot 
field allowed the temperature of the copper to 
be ascertained with reasonable accuracy when 
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& i, , Port Augusta and transmitted at 132 kV over conductor surfaces and line hardware. 
whys. 190 a to Adelaide. It was proposed to To improve matters stringing methods were TRANSFORMER DESI 
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He * eT : It was estimated that sufficient water power adverse effects hag” been prevented by the use and C. M. Brownsey, by E. Tobin and by R, 
% could be economically developed in Tasmania of ultra high spéed re-closing on the circuit- J. Ringlee, considered problems of transformer 
‘ to meet a yearly average load of 1,300 MW. _ breakers. 


noise, which was becoming of increasing import- 
ance as Substations were built in the vicinity of 
residential property. An important point in 
this connection was to characterise the sound 
level by a numerical criterion. Agreement 
appeared to exist on the root-mean-square value 
of the sound pressure expressed in logarithmic 
units, referred to at basic level, and corrected so 
that the classification corresponded to the 
auditive impression. These measurements were 
made in a typical location at a given distance at 
various points round the transformer. A 
weighted mean was taken and a numerical value 
obtained which was used for a guarantee on a 
contractual basis. A table could then be 
prepared giving the sound level in decibels of 
the transformer as a function of its voltage and 
rating (the level was recognised as being propor- 
tional to the logarithm of the kilovolt-amperes). 


REDUCING NOISE 

Mr. Tobin was pessimistic on the subject of 
reducing noise. This was a manufacturers’ 
problem and nearly all of them had reached 
the view that nothing much could be done about 
the magnetic circuit or in the use of resilient 
supports for the core or sound absorbent barriers 
within the tank. There was certainly an advan- 
tage in reducing the induction density, although 
this was a costly solution compared with what 
could be done by installing the transformer so 
that the sound field was economically controlled 
and taking the background noise into account. 
For this purpose Mr. Ringlee suggested the use 
of scale models with an appropriate reduction 
in the linear and frequency scale in order to 
obtain the same sound levels. Tests had shown 
good correlation between an installation and its 
reduced scale image so that the best arrangement 
for attenuation could be found. 


SHORT-CIRCUIT FORCES 


The problem of short-circuit forces assumed 
a much greater importance as the short-circuit 
power of the system increased in relation with 
the development of high rupturing capacity 
breakers and the rise in transformer ratings. 
When a large high tension system was solidly 
earthed an earth fault was a short-circuit. 
From the manufacturer's point of view the 
problem was to pre-determine the mechanical 
forces on the different parts of the windings, the 
axial and radial components of the leakage 
fields where the conductors were located being 
considered separately as these respectively deter- 
mined the radial and axial compression forces. 
The complete calculations of the axial forces 
were very difficult to make and the problem was 
complicated when the ampere-turas were not 
exactly balanced. 

The user’s problem was whether the cumulative 
effect of repeated short-circuits, which caused 
axial displacements and instability, mace @ single 
short-circuit test sufficiently representa ive. ~ 
other question was the “ withstand bility . 
active and inactive materials to the m<chanica 
stresses caused by the radial and a» forces. 


This was related to the properties of thx a 
materials and their depreciation wil! t 7 
changes in the elastic qualities of | eo 
and its crystalline structure as a func < a 
temperature, the stability of the wine: rs var 
distribution of stresses along the turn. !)€ 


to unequal forces. 
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RE IN-CATALYST SPRAY EQUIPMENT 


( SNTROLLED MIXING OF LACQUER’ BASES AND 
GLASS-FIBRE LAMINATES 


During ‘ie last few years certain organic finishes 
incorporating resins of the urea-formaldehyde, 
polyester and epoxy groups have been formulated 
which, in conjunction with a catalyst, produce a 
final film which has far tougher and greater 
wearing qualities than any other material 
produced in the organic field of finishes. 

Apart from the paint field there is also the 
increasing application of glass-fibre laminates 
bound together with resins of the polyester 
group in conjunction with various catalysts. 
~ These catalysts have to be added just before 
use, since the chemical reaction starts from the 
time of addition. Up to the present it has been 
usual to do this operation manually, which is 
slow and tends to lead to some material waste. 

Thus there exists a need for equipment 
capable of automatically metering the catalyst 
and resin and of thoroughly mixing them at the 
moment of atomisation. This need has now 
been fulfilled by a unit produced by Atlas 
Copco (Great Britain), Limited, Wembley, 
Middlesex, known as the Ecco catalyst spray 
equipment, claimed to be the only one of its 
type on the market; it will accurately meter the 
resin and catalyst, thoroughly mix them in their 
liquid form and finally atomise the mixed resin 
and catalyst in an even spray pattern. 

The Atlas catalyst equipment (Fig. 1) consists 
of a dosing unit (the D4A), a twin-feed catalyst 
spray gun (Ecco 30D) with two separate fluid 
feeds, a standard pressure container for the 
resins or lacquers and a polythene gravity 
bucket for the catalyst. (Alternatively, a 
pressure container can also be used for the 
catalyst.) 

The D4A dosing unit (Fig. 2) consists of 
three cylinders and pistons, one for catalyst 
made from solid Teflon, one for air and one for 
resin or paint. The three cylinders are mounted 
together at the top on a rigid bar. At the 
bottom the piston rods are all connected to a 
connecting rod pivoted at one end, so that they 
move together. 

The catalyst cylinder and piston assembly is 
adjustable along the top and bottom bars over 
a distance of approximately 12 in., by means 
of a lead screw, thus allowing the effective 
volume of the catalyst cylinder—and hence the 
ratio of catalyst to resin—to be adjusted relative 
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volume lative to the fixed resin cylinder (extreme right). The centre (3€32.¢.) 
also fixed, is an air cylinder providing the motive force for 


to the resin cylinder (the stroke of which is 
fixed) over a range of from 5 to 25 per cent. 
_The layout of the equipment is depicted in 
Fig. 3. From the pressure container the resin 
pipeline runs into the dosing unit through an 
automatic valve to the inlet side of the resin 
cylinder, and from the outlet side of the 
resin cylinder to the normal inlet of the 
spray gun. 

The catalyst line runs from the polythene 
container to the dosing unit through an automatic 
valve to the inlet of the catalyst cylinder, and 
from the cylinder outlet to the rear of the catalyst 
spray gun. Two automatic cut-off valves in the 
catalyst and resin circuits are built into the 
dosing unit. 

From the main air supply a high-pressure air 
line runs from the air transformer direct to the 
inlet of a hook valve which hangs on the wall of 
the spray booth. From the outlet of the hook 
valve the air line travels to the inlet of the dosing 
unit, is by-passed at full pressure to the two air- 
operated valves on the catalyst and resin lines, 
and finally passes to a reducing valve where the 
main air-line pressure is reduced before entering 
the under-side of the air cylinder. The main 
air-line pressure is also carried to the pressure 
container where it is reduced by a standard air 
valve according to the materials in use. From 
the reduced side of the air transformer the normal 
air line is taken to the spray gun for controlling 
the atomisation pressure. 


OPERATION OF THE SYSTEM 


When the hook valve is closed there is no air 
flow to the dosing unit. Resin from the pressure 
container is fed by air pressure through the open 
valve into the resin cylinder, thereby forcing the 
piston to the lower extremity of its stroke and 
filling the resin cylinder. As the resin piston 
travels downwards it carries with it the air 
piston and the catalyst piston to the bottom of 
their strokes; catalyst is thus drawn into the 
catalyst cylinder from the gravity container. 
This action takes approximately two seconds. 
The system is now fully charged with catalyst 
and resin ready for operation. 

When the gun is taken off the hook the main 
air-line pressure is immediately transmitted to 
the air-operated valves on the catalyst and resin 
lines, automatically 
shutting off the supply 
of resin and catalyst to 
the dosing unit, and 
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Fig. 1 The Ecco catalyst spray equipment com- 

prises a dosing unit, a twin-feed spray gun, a 

polythene gravity bucket for the acid catalyst, 
and a standard pressure container for resin. 


sealing the resin and catalyst charges in their 
respective cylinders in their predetermined 
volumetric proportions. 

At the same time, air pressure reaches the 
underside of the air-cylinder piston. It is this 
pressure that acts as a motive power for forcing 
both the catalyst and resin to the spray gun. 

When the gun trigger is pressed, both catalyst 
and resin are discharged through the spray gun 
in guaranteed volumetric proportions, irrespective 
of the diameter or length of hoses between the 
unit and the gun. As soon as the gun is put up 
during a momentary break in work the whole 
system immediately re-charges itself in the same 
proportions as before. 

The spray gun is similar to standard Ecco guns 
with the exception that it has a hollow needle 
through which the catalyst flows and a catalyst 
valve which is fixed to the backhead of the spray 
gun. When the trigger of the spray gun is 
pulled, it not only lifts the needle from the 
seating in the resin nozzle—as in normal spraying 
—but at the same moment also opens the catalyst 
valve in the back of the gun, allowing resin and 
catalyst to flow together. Should the needle be 
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Fig. 2. The dosing unit. The catalyst cylinder seen on the left can be 
along the lower pivoted connecting rod thus altering its effective 
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‘harging the spray gun with metered resin and catalyst. Fig. 3 Layout of the resin, catalyst and air lines. 
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slightly out of adjustment it is impossible for the 
resin or catalyst to start flowing one before the 
other, as they are both under pressure from the 
same source and the connecting rod cannot start 
to move until both the catalyst and resin valves 
are open. The whole machine stops working if 


there is a blockage or temporary stoppage in 
either the catalyst or resin supply. The catalyst 
is carried in the centre of the resin flow and, 
with atomisation, it cannot fail to be thoroughly 
mixed with the resin since it is symmetrically 
aligned with the resin in the air stream. 


TRANSONIC-SUPERSONIC TUNNEL 
40.000 H.P. TOOL FOR CO-OPERATIVE RESEARCHES 


In Southern California, a co-operative subsonic 
wind tunnel financed by the Douglas, Convair, 
Lockheed and North American companies 
later joined by the McDonnell Aircraft Corpora- 
tion—has been in use since 1945, operated on a 
non-profit basis by the California Institute of 
Technology. Recently the tunnel has_ been 
rebuilt and converted to a transonic-supersonic 
tunnel, with a power increase from 12,000 h.p. to 
40,000 h.p. The new tunnel was opened on 
April 25 by Mr. Charles S. Thomas, Secretary of 
the U.S. Navy. 

The California tunnel is designed for speeds 
up to Mach 1-8, and the maximum Reynolds 
number attainable is about 11 10° per ft. 
The maximum wing span which can be accom- 
modated is about 8 ft. The working section is 
separated from the rest of the tunnel by gate 
valves which rise from below the tunnel floor. 
Thus, the test section can be equalised to atmos- 
pheric pressure while the rest of the tunnel is 
left at some other pressure. A minimum amount 
of time, then, is required for bringing the com- 
plete tunnel circuit back to the operating pressure 
after the working section has been entered to 
make a change on the model. There are three 
different working sections which can be rolled 
into or out of the airlock on steel rails provided 
on the floor—subsonic, transonic and supersonic. 
The working sections are 8 ft. 6 in. high by 11 ft. 
6 in. wide (the transonic throat being. slightly 
smaller). 

The tunnel is driven by four 16 blade fans, one 
driven from each end of a 20,000 h.p. 600 r.p.m. 
synchronous motor, of which there are two. The 
motors are brought up to speed for line synchro- 
nisation by a variable-frequency power supply. 
Regenerative braking provides for a quick slow- 
down of the air in the tunnel. The pitch of the 
fan blades, which are of forged aluminium, can 
be remotely controlled. 

Electricity is brought in from the Pasadena 
Municipal Power Company through underground 
cables. Power for the main drive system comes 
in at 34,000 volts and is stepped down to 6,600 
volts at the wind-tunnel substation. Power for 
the starting set comes to the substation at 17,000 
volts and is stepped down to 2,300 volts. 

To change the air pressure in the tunnel, which 
can be operated at pressures between 0-1 atmo- 
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Stages, and then is cooled to as low ; 


F. in the third and fourth stages hint 
chloride solution is sprayed over the of the 
last two stages, acting both as an ant e and 
a liquid desiccant. The lithium-chlo: lution 
is continuously circulated through ll to 
remove the water. 

For supporting the test models, a ety of 
systems is available including swept st (single 
and three-point), three-point Straight st . sting 


supports, and reflection-plane mount r half- 
span models. Other types of supports. such as 
stranded cables, are used from time to time for 
special tests. There is also a variety of force- 
measuring balances available. The largest of 
these, used for strut-supported and reflection- 
plane models, can measure lift forces up to 
30,000 Ib. This balance system which weighs 
more than 50,000 Ib., floats on thin films of oil 


The Southern California wind tunnel at the California Institute of Technology operates at speeds 
from subsonic to Mach 1-8. It is powered by four 16 blade fans driven by two 20,000 h.p. motors. 


sphere and 4 atmospheres, a 7,500 cub. ft. per 
minute Allis Chalmers compressor has been 
added to the 4,000 cub. ft. per minute Nash 
compressor which was used for the purpose 
before the tunnel modification. 

The tunnel is water-cooled by two copper-fin 
radiators capable of removing 1,700,000 B.Th.U. 
per minute from the air. The cooling water, 
circulating at 10,600 gallons per minute, is 
cooled in two cooling towers. 

For removing moisture from the tunnel air, a 
system combining cooling with liquid adsorption 
is used. There are four stages of finned-tube 
heat exchangers which are contained in a single 
pressure vessel. The air-water-vapour mixture is 
cooled with ammonia to 40 deg. F. in the first two 


The working section of 
the tunnel is removable 
on rails and three 
different sections are 
provided for the sub- 
sonic, transonic and 


supersonic ranges. 


and measures forces of a fraction of a pound by 
means of hydraulic capsules and precision gauges. 
For sting-mounted models, electrical strain-gauge 
units are employed, mounted within the model. 

Other types of observations carried out in the 
tunnel include pressure recordings at various 
points on the model or tunnel, shadowgraph 
pictures for determining shock patterns produced 
by the model or the support devices, tuft pictures 
to determine flow direction on aerodynamic 
surfaces, dynamic force or pressure recording to 
measure buffeting, and a Schlieren system to 
study shock patterns, determine Mach numbers 
at various places in the test section and over the 
model, etc. 

Practically all of the data are recorded auto- 
matically on an IBM punched card system and 
a tabular data sheet. An electronic computing 
centre adjacent to the control room makes it 
possible to reduce the data to a form which can 
be applied to the final aeroplane in a few seconds. 


* & 


MORE BRITANNIAS FOR R.A.F. 


The Ministry of Supply has ordered four more 
Bristol Britannias for Transport Command. 
This brings the total on order for the Royal 
Air Force to 10 aircraft; in addition there are 
three 250 Series aircraft on order by the Govern- 
ment for trooping work. 

The aircraft are Series 250 Britsnnias, 4 


** mixed” version designed to carr) th pas- 
sengers and freight. The Series 250 hos a body 
longer than that of the initial product — 
and is fitted with the more powerful | ‘cus />- 
propeller turbine of 4,120 equivalent h —_ 
it will carry between 110 and 120 yps, O 
30,000 Ib. of freight, over 3,000 miles stop. 
A total of 55 Britannias has been 
ordered. Nine production aircrait flown 
and five of the 33 on order for B.C ©. have 


been delivered. 
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Insti’. on of Naval Architects Spring Meeting (continued from page 493) 


PLATE AND PROPELLER EXPERIMENTS 


Two pevers were presented at the morning session 
of the {stitution of Naval Architects on March 22, 
these >. ng on “ The Brittle Fracture Strength of 
Welded Steel Plates,” by Dr. A. A. Wells, and on 
“Contia-Rotating Propellers,” by Dr. J. D. van 
Manen and Dipl. Ing. A. Sentic. For the first of 
these the chair was taken by Sir Charles Lillicrap, 
K.C.B., M.B.E., D.Sc., and for the second by 
Profes or A. M. Robb. 


BRITTLE FRACTURE STRENGTH OF 
WELDED STEEL PLATES 


Dr. Wells’s paper described the results of a series 
of tensile tests on | in. mild-steel plates containing 
central notched butt-welds parallel to the direction 
of pull. The notches consisted of fine shallow saw- 
cuts made in the plate edges prepared for welding and 
were intended to simulate weld flaws, as it had been 
established that more than half of the serious failures 
in American oil tankers resulted from butt-welds of 
poor quality. The tests were conducted within a 
temperature range of +15 deg. C. At temperatures 
above 4 deg. C., the plates sustained average static 
tensile stresses up to the yield point before brittle 
fracture occurred. Below that temperature, brittle 
fractures across the residual stress zones of the weld 
started from the saw-cuts, either spontaneously after 
welding or with small external loads. With continued 
loading, complete fractures were obtained only after 
a general yielding of the remaining cross-sections of 
the plates. At 4 deg. C., a single stage fracture was 
produced at half the yield-point stress. Considerable 
importance was attached to that critical temperature, 
at which alone a complete fracture could be obtained 
at that stress; in further tests between +15 deg. C., 
no fractures could be produced in the residual stress 
zone at less than yield-point stresses in welded plates 
which had been previously stress-relieved by stretching 
at 40 deg. C. The author presented evidence indicat- 
ing that the behaviour in the tests described might 
be explained mainly in terms of the mechanical 
effects of weld shrinkage and residual stresses, and 
metallurgical damage over the narrow weld-hardened 
zone. 

Dr. R. Weck, who opened the discussion, referred 
to the author’s statement that “ The peak tensile 
stress of 23-5 tons per sq. in. along the weld is 
indicative of metallurgical effects other than simple 
shrinkage during the cooling cycle,” and wished that 
he had explained what he thought those metallurgical 
effects might be. Was it not possible that such 
metallurgical effects might be superimposed on the 
effects of residual stresses and that they might have 
an equally serious effect on the initiation of brittle 
fracture? The strain energy for the propagation of 
a crack had been measured by the author, for the 
plate material, by a series of notched bend tests of 
decreasing size, and it was important to know whether 
that energy absorption was the same for the weld 
material and for the material in the affected zone. 
A further important aspect was that, after over- 
loading or prestraining, it was possible to relieve the 
residual stresses and thus prevent the initiation of 
the short fractures which propagated under relatively 
low external loads. 

He would have thought that, if a notched plate 
were extended at above the transition temperature 
at a stress equal to, or at about, the yield point, and 
then unloaded, there would be residual compressive 
Stresses at the end of the notch on unloading; and that 
it Was a consequence of those residual compressive 
Stresses that fracture did not commence at a low 
Stress when the stress was repeated at below the tran- 
sition temperature. That would not necessarily 
apply. however, under all circumstances; another 
aspect which might well be investigated further. Was 
Not too much emphasis placed on the role of residual 
Stress...” It was concluded, in the paper, that the 
residual stresses themselves were responsible for 
Suppo. ing propagation of the primary fractures, so 
that, without them, low-load fractures of the 

caisuity” kind were not possible in tests of the 
type cescribed. The author stated that: ‘* This 
conc: ion cannot, however, be lifted from its 


conic. and applied to all structural conditions, 
me exist where there are high strain energy 
relea. rates at quite low stress levels ....” That 


seni 2 needed to be printed in bold type, because it 
was emely important, and he hoped the author 


— large on it, particularly in regard to fractures 
SM 
Poa '. Hodgson said that, during recent years, 
e Register had investigated numerous cases 
+h res in welded ships. Most of those examined 
. Q 


! were in ships built since the war and, in 





many of them, the lessons learned from the early 
American ship failures had been applied. From a 
study of the service history of those cases, it could be 
postulated that, from an initial defect, a small 
primary natural crack developed and extended into 
the parent plate. The time in which that occurred 
might be long or short; it might even be several 
years, depending apparently on the fluctuating cycles 
of stress, temperature and weather, in relation to the 
quality of the steel. The component stages in serious 
fracture were demonstrated in Dr. Wells’s test, and 
he appeared to have classified them correctly. 
Casualty results showed that serious fractures had 
occurred without previous warning in many ships 
after long periods, despite the fact that the ships 
had been for some years in the same service, encoun- 
tering weather or temperatures equal to, or probably 
worse than, those which attended the casualties. 
Moreover, extensive and serious fractures had 
occurred at sea at service temperatures from about 
minus 5 deg. to plus 20 deg. C. He had wondered 
sometimes whether there was some factor of time 
endurance applicable to the steel. He did not call it 
“fatigue ” because symptoms of fatigue were never 
present in the material when examined. There was 
also the possibility of strain-ageing of the material 
Over varying periods of time. 


SHOCK AS A SERVICE FACTOR 


Another very important service factor which 
emerged from many investigations was shock. In 
three recent cases of the complete failure of post-war 
ships, shock had been definitely reported. An 
extract from the log book of one of the ships stated 
that there was a gale with wind force 8 to 9, sea and 
swell heavy, and occasional seas coming on board. 
The ship took two seas over the forecastle, which gave 
shocks; a few minutes later another shook the ship 
very badly, and a sharp sound was heard at the 
midship deckhouse; that was that. The ship was 
eight years old and she broke in two towards the end 
of a north Atlantic voyage in winter. The tempera- 
ture was 0 deg. to 4 deg. C. During her eight years, 
she had been on precisely the same run, carrying 
precisely the same types of cargo. From the evidence 
of the captain and officers, the fracture started in a 
weld. He wondered whether the results of the investi- 
gation described in the paper would have been the 
same, if the strain rate had been varied, or if the test 
pieces had been given a blow with a hammer when at 
a very low stress, or if some time factor had been 
introduced into the experiments. 

He thought that the paper marked the start of a very 
important investigation, but, after reviewing the 
circumstances of many casualties, he did not think 
it told much about the paramount question of how 
tough a plate should be to meet service conditions 
successfully over a long period. Such an investiga- 
tion should be based on a realistic appreciation of 
service conditions and the significant factors or 
characteristics which emerged from many failures, 
and correlation with service behaviour was necessary 
if such experiments were to be used as a guide. 

With regard to the author’s remarks on the corre- 
lation between the Charpy energy transition and the 
designated calamity temperature, Mr. Hodgson men- 
tioned that, from analyses of many tests on casualty 
steels, they had been unable to find any common 
reliable datum on a Charpy energy curve which 
would correlate with service fractures for all steels. 
Instead they had found a very promising correlation 
between fracture appearance and service casualties, 
inasmuch as a casualty material subjected to different 
forms of tests exhibited, at the casualty temperature, 
a predominantly or wholly crystalline fracture. In 
other words, it manifestly showed itself to be brittle. 

It might be inferred from the paper that, provided 
the seams in a welded ship were stress relieved, a 
fairly brittle steel could be used. Any such proposal, 
in his opinion, would be absolutely wrong. The 
extent to which stress relieving, if practicable, would 
contribute to the safety of a ship was a very open and 
doubtful question. 

The paper stated: “ It has been established gener- 
ally that welds of good quality do not act as brittle 
crack initiators even when the base material is 
appreciably below its transition temperature.” 
Presumably, by “ good weld” the author meant 
one entirely free from incipient cracks, flaws or other 
defects, because, under service conditions, there must 
always be potential sources of fracture initiation 
from a small defect in a weld. No shipbuilder could 
guarantee the complete absence of weld defects or 
incipient weld cracks; and it was as well to remember 
that, similarly, steelmakers could not guarantee their 
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steel to be entirely free from minor inclusions or 
small internal defects, which might be potential 
sources of fracture. 

_ Dr. L. Reeve said that there was no doubt of the 
importance of the initial weld defect which, in some 
cases, developed into an initial weld crack; and the 
author had clearly indicated the significance of 
internal stressing, under certain conditions of loading, 
in spreading that initial crack into a primary crack. 
In the case described, the initial defect was a saw 
cut 2 mm. deep. He suggested that work should be 
done on lengthening the saw cut to make it 3 or 5 mm. 
or even more, to determine the relationship between 
the size of the initial defect and the mechanism of the 
primary cracking. 

Mr. R. H. Richards, said that the paper had been 
studied with great interest at the Naval Construction 
Research Establishment, where research work on 
brittle fracture had been in progress for many years. 
Much of the work done at the Establishment could 
not be published for reasons of security, but some 
work which had a direct bearing on the paper was 
carried Out a few years ago in the Welding Laboratory 
there and was published in the Transactions of the 
Institute of Welding for October, 1953. He was 
surprised that it was not mentioned in the paper. 

It was not easy to follow some of the author's 
energy arguments, for there were several experimental 
and theoretical steps which lead finally to his Fig. 13; 
in some cases, those steps were based on measure- 
ments with artificial cracks statically opened. In 
contrast, crack-stopping experiments at the Welding 
Laboratory suggested that Dr. Wells’s results might 
be interpreted more simply in relation to stress levels. 
It was stated in the paper that, in tests on other 
steels, the author had obtained five other ** calamity ” 
specimens. It would have been interesting to have 
had more information about them and also on the 
more definite results, not quoted in the paper, which 
Dr. Wells had obtained on another mild steel. 


SHARP CRACKS AND BLUNT NOTCHES 


Dr. L. E. Benson, while appreciating the value of 
the paper, criticised it for not going farther in 
interpreting the data it provided. He did not believe 
that 4 deg. C. was in any scientific sense a critical 
temperature, and he deplored the term “ calamity 
temperature.” Fig. 8 demonstrated Dr. Wells's 
main point but it was not the best way to show what 
was really happening. Something might be done, 
however, by making use of the residual stress dis- 
tribution shown in Fig. 10, to estimate the total 
stresses operating at the start and finish of the cracks. 
It was necessary to differentiate between cracks 
developing at pre-existing sharp cracks, and cracks 
starting at machined notches, which were compara- 
tively blunt. Using only data given in the paper, 
a diagram could be constructed, having at the 
bottom the terminal stresses for the primary cracks, 
to indicate the approximate position of the curve of 
minimum stress needed to maintain a running 
crack. If Dr. Wells knew the temperatures at which 
cracks occurred on cooling down, the right-hand end 
of the curve could be checked. The points plotted 
in the top half of his graph gave curves for the stress 
to initiate cracks versus temperature. Two curves 
had to be drawn, the lower one for cracks starting at 
cracks and the top one for cracks starting at relatively 
blunt machined notches. The Tipper  tests— 
brittle fractures starting at machined notches—fitted 
well into the picture and he suggested that their 
inclusion was justified. 

The point H in Fig. 8 was unique, Dr. Benson 
continued, because it was the only secondary, or 
complete, fracture to start at a saw cut. Had more 
specimens been pulled at higher temperatures, those 
with cracks starting from saw cuts would have given 
secondary failures at the same level of applied stress as 
fracture H—about 9 tons per sq. in. Those with 
primary cracks would have continued to fail at about 
15 tons per sq. in., and there might have been some 
between, giving a band of points to the right of 
4 deg. C. To the left of that temperature, saw cuts 
gave rise to cracks at lower applied stresses, so that 
the cracks were arrested on running into the low 
residual-stress field and became primary cracks. 
Below the — 1 to 4 deg. C. transition, therefore, there 
remained secondary cracks starting only from 
primary cracks, the applied stress being relatively 
high because the residual stress there was low and 
because a primary crack, once stopped, required a 
stress in the region of the yield point to start it again. 
The surprising result was that, under certain condi- 
tions, the applied stress for catastrophic failure could 
be lower at temperatures above the “ transition” 
temperature than at temperatures below it. The 
important question arose, was there or was there 
net a notch sharpness factor for the initiation of 
brittle cracks? Again, more experimental work was 
wanted to provide real information. There was, of 
course, no question about there being a notch 
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ate “f ’ sharpness effect at temperatures where the fracture paper that the findings of the Admiralty Ship Welding proposed their adoption in the foreseeable for 
thy “et : changed in character from brittle to tough. He was Committee and of the American Committee were normal merchant vessels, particularly of Wins 
er ee $ grateful for the convincing answer that the paper being contradicted. That was not so; those findings screw type, but there might be a numbe 
w ¥iRe- 3 ‘ provided to those who had asserted which residual _ were to the effect that residual stresses had no damaging where contra-rotating propellers could be vith 
. *' stresses did not matter in connection with brittle effect on the structure if the material was in a ductile advantage on certain specialised types o 3] 
" failure. Of course they mattered: they were often condition, a very important proviso which was not’ A practical problem was that engine pow: suld 
a vital factor. fulfilled in Dr. Wells’s experiments. increase in the future, but propeller diamet wuld 
Mr. T. S. Robertson asked for some reliable refer- Dr. Wells, in a brief reply, said that, when the tests not. Diameters were fixed by ship requi nts 
ences to the work on the stress picture ahead of the _ were first mooted, the effort was put into the examin- and harbours and shallow waters would noi ome 
crack. A lot of work was going on in America on tion of the mechanics of fracture. While it was miraculously deeper. There were projects w. :eb 
measuring with strain gauges the stress field ahead realised that transition temperatures and character- for example, the Harwich-Hook of Holly tr 
of the apparent crack on the surface, but it was istics of steel were extremely important, the tests might be transformed from an all-night ser. ce re 
becoming more and more evident that the crack were intended to look into the mechanics; they did one hour or so; a speed of 60 knots was no: out of 
tunnelled under the surface a long way ahead of the not really hope to make any impact on the transition the question. He did not regard the difficulties of 
appearance either of yield stress or of the break of temperature story. It was incidental that the features , 
surface. 


There had been investigations on trans- 
parent plastics also, to study the progress of the actual 
crack and to measure stress fields. It was extremely 
difficult to get reliable indications of where a crack 
had reached at a given time, though he and others 
were working hard on the problem. There was a 
general tendency to regard the brittleness of a material 
as constant. What was the effect of roll strain on 
the material? He believed it was brittleness, and 
that the condition of the material changed adjacent 
to the notch; so that a crack, once started, might 
stop as the result of running into a less cold-working 
zone, in which the transition temperature was lower. 

Mr. W. D. Rankin thought that the concept of a 
* calamity temperature was novel, but one which 
required further investigation to substantiate its 
relation to service behaviour. Generally, in the 
case of ships or other welded structures which had 
failed, the drop in temperature so often associated 
with casualties occurred while the structure was 
under its working stress, which might not be static, 
but fluctuating considerably. In the Wells test, the 
sequence of applying the load and cooling was reversed 
in relation to that occurring in most service casualties. 
It remained to be seen whether there was a difference 
in the results obtained by cooling before applying the 
load and in those obtained in applying the stress before 
cooling. Work was in progress to see whether 
the service behaviour occurring in structures such as 
ships at sea, in heavy weather and low temperatures, 
could be simulated in the laboratory. The idea of 
a limiting stress at any given temperature, below which 
propagation would not occur, was supported by 
Dr. Wells’ mathematical analysis. 


RE-STARTING CRACKS 


_ Dr. S. Livingston Smith, C.B.E., said that the most 
important result in the paper appeared to be that, 
after primary cracks had been stopped, it was neces- 
sary to go up to the yield stress of the remaining 
material to make them start again. That had been 
proved by others and might be taken as an established 
fact, and it would appear to justify the idea and the 
policy of having crack arresters. Like previous 
speakers, Dr. Livingston Smith criticised the * cala- 
mity ” temperature, but noted with satisfaction that 
Dr. Wells apparently confirmed what had always been 
his own belief, that residual stresses must matter. 

Mr. J. M. Murray, M.B.E., referred to the state- 
ment that the strain-energy release rates for cracks 
passing through the residual stress zones were 
measured by means of thermocouples, in accordance 
with a method described by Dr. Wells to the North 
East Coast Institution in 1955. Reference to that 
N.E.C.1. paper showed that it was the surface 
energy which was measured by the method indicated, 
and that the surface energy was stated to be generally 
equal to the released elastic energy. From the 
present paper, it appeared that the measurements 
were taken to confirm the run of the strain-energy 
release curves. Some clarification of that was 
necessary, t 

Mr. C. E. Sherwin thought it likely that, in a ship’s 
Structure, there must be hundreds of crack-starting 
devices, perhaps not so pronounced in character as 
the one used in Dr. Wells's experiments, which if 
the stress were raised a little higher than for some of 
those which gave primary cracks, would give a stress 
‘high enough to allow the crack to progress much 
longer than was shown; in fact it could be a cata- 
strophic crack. On the other hand, it was necessary 
to assume, on the basis of those experiments, that 
there was a unique “ calamity ” temperature. He did 
not think that was borne out by practice, and it 
should not be read into the results. 

Mr. G. M. Boyd emphasised that the tests were 
made at below the transition temperatures; and that 
Dr. Wells had said: “ it follows that no brittle cracks, 
primary or otherwise, would be obtained at tempera- 
tures above the fracture appearance transition, which 
may be regarded as the Tipper value of 25 deg. C. 
for the specimens described in this report.” That 
was important. Did Dr. Wells think that the 
evidence he had produced substantiated it, or could 
he substantiate it from other observations ? Regard- 
ing residual stresses: it could be concluded from the 





of critical temperatures emerged. Arising from that, 
they started with the view that they might get the 
results with 12 specimens. By the time that these had 
been tested, it was realised that the temperatures 
which were of interest had not been wholly covered. 
So there emerged the additional work on fresh steel, 
which would be reported as soon as it could be done. 
There is a note of levity in the term “calamity 
temperature.” It should have been taken out of the 
paper and “ critical temperature ” substituted. 


CONTRA-ROTATING PROPELLERS 


As previously stated, Professor A. M. Robb, 
D.Sc., took the chair for the latter part of the morning 
session on March 22, when a paper on “ Contra- 
Rotating Propellers *’ was presented by Dr. J. D. 
van Manen (Holland) and Dipl.Ing. A. Sentic 
(Jugoslavia). 

Though their possibilities were indicated by John 
Ericsson so long ago as 1839, contra-rotating pro- 
pellers, on the same axis, have found little application 
except for torpedoes; but it was known that, when 
placed behind a hull, they showed considerable 
improvement in efficiency, as compared with ordinary 
ship’s propellers, and the Netherlands Ship Model 
Basin therefore undertook an examination of their 
performance, using systematically varied models of 
the B3-65 type. The screws tested were three-bladed, 
the front propeller being right-handed and the rear 
one left-handed. From the results of the experi- 
ments, it was found possible to derive a satisfactory 
survey of the efficiencies, and to obtain data concern- 
ing the optimum diameters and the pitch ratios of the 
front and rear propellers. When analysed with the 
aid of the circulation theory, the experiments showed 
that, with a distance equal to 0-37 of the diameter 
between the front and rear propellers, the axial 
induced velocity generated by the rear propeller was, 
as measured at the front propeller, about 30 per cent. 
of the value obtained infinitely far downstream of the 
rear propeller. Finally, a method for the rapid 
design of such propellers was evolved, based on the 
circulation theory. 

The discussion was opened by Mr. L. G. Stevens, 
who commented on “the manageable way” in 
which the authors had dealt with the problem of 
designing contra-rotating propellers. There were so 
many factors of action and interaction between two 
propellers that effective design would appear to be 
extremely difficult, but, apparently, by applying the 
circulation theory, it was possible to arrive at a 
reasonably good design fairly quickly. He wondered, 
however, whether that would always be the case. In 
comparing the efficiency of contra-rotating propellers 
with the ordinary twin-screw arrangement, it was 
necessary to take into account a much larger shaft 
and boss, and he inquired to what extent that might 
come in as a factor against the comparison. The 
authors recommended a test in the cavitation tunnel; 
what had they in mind in making that recommen- 
dation? It was interesting and profitable to test any 
propeller in the cavitation tunnel but the interaction 
between fore and aft propellers might introduce some 
additional likelihood of cavitation. He would 
hesitate to adopt a contra-rotating system if the 
interaction were likely to cause cavitation. 

Mr. A. Silverleaf considered that the paper had 
several particular virtues. It was the clearest 
account yet published of contra-action in a propeller 
system; it gave the first experimental results published 
and it presented the first straightforward design 
method to deal with such propellers. The authors 
pointed out the limitations of their experimental 
results and it seemed that the trends were clearly 
defined by those limited results. A good deal of 
work was necessary in further experiments to see how 
closely those trends were confirmed when the range 
was extended, but the paper gave a lot of sound data. 
There were, he suggested, two reasons for studying 
contra-rotating propellers. First, the subject was 
one of general scientific and technical interest, 
which in itself was probably sufficient justification 
for the work. Secondly, it had some considerable 
practical value. Two obvious practical applications 
were in respect of torpedoes and for naval craft 
of specialised types. He would be a bold man who 





propulsion as insuperable. It would not be a matter 
of replacing the single screw by a contra pair, but 
possibly by replacing existing twin screws by contra 
twins; then they would be concerned with problems 
such as cavitation breakdown, and with smooth run- 
ning of the propellers. In those aspects, the ideas 
which the paper put forward might be developed, 
He did not think that contra-rotating propellers, 
if adopted, would necessary follow the form that the 
paper might suggest; but the paper was by no means a 
mere academic exercise. Could the authors cite 
any practical examples of propellers, designed by 
their methods, being used? 


THE GOLDSTEIN OR PRANDTL FACTOR 


Dr. J. F. Leathard, discussing the theory of the 
calculation method, which the authors adopted, men- 
tioned their reference to the interference factor which 
he believed to be the normal Goldstein or Prandtl 
factor. He had always understood, he said, that the 
Goldstein or Prandtl factor governed the type of 
blade which shed a series of vortex sheets from the 
root outwards, and this would influence the general 
distribution of velocities in the wake; there was a 
spilling-over towards the centre of the blade, over the 
tip, and round into the next gap. The spilling effect 
introduced the conception which came from the 
Goldstein or Prandtl factor. If another propeller 
was put in, he was not sure what would be its influence 
on that interference factor. Had the authors actually 
used the Goldstein factor as calculated for a single 
propeller, or had they corrected it to take account 
of the additional interference effect on the wake? 
That would apply primarily, of course, to the front 
propeller, and not to the rear propeller. Often, he 
thought, the thrust could be improved by using a 
larger propeller. In some cases, the propeller 
diameter could be reduced if two contra-propellers 
were used for the same thrust, but there would be 
difficulties in designing machinery to suit, and there 
might be a loss of machinery efficiency offsetting the 
improved propulsion efficiency. 

Professor E. V. Telfer recalled how keen the late 
General G. Rota was in exploring the possibilities 
of contra-rotating propellers. The bibliography at 
the end of the paper might be extended to include a 
paper by Col. F. Rotundi, read before the Institution 
in 1934, in which full details of the training ship 
Cristoforo Colombo were given. That was a two- 
bladed application, but it was claimed that no less 
an improvement than 20 per cent. over the efficiency 
of the ordinary propeller was obtained. It was that 
type of figure which spurred General Rota to further 
investigations. There was progress still to be made 
with contra-rotating propellers, and he hoped that 
not only the Tanks, but also the British Shipbuilding 
Research Association, might look into the problem. 
The present paper was not the first, however, to give 
experimental data on contra-rotating propellers; a 
very fine investigation by Schaffran was published 
about 1925. He was interested in airscrews, and tried 
propellers of airscrew type in water. That work 
should also be included in the bibliography. _ 

Dr. van Manen, in reply to Mr. Stevens, said that 
he and Mr. Sentic had checked their method of design 
by two experiments. They had needed only a small 
correction in pitch, which was not too big as com- 
pared with the pitch corrections for normally- 
designed propellers. They had compared _ the 
effective pitch calculation with the results o! their 
systematic tests and had obtained a good compari 
The shortcomings of the theory were coming oul. ~“ 
was not expert enough to say anything about te 
mechanical losses. If they developed their ork on 


the hydrodynamic problems of contr: — 
propellers, he hoped to apply the advantage of — 
propellers to the propulsion of single-scr: ~~ 
With regard to the rotational losses introd .ced by 
the rudder, to which reference was. made, tii a , 
diagram in the paper dealing with rota ce 
axial losses for a single screw of optimun ~~ 
in terms of pitch ratio. In many cases, It “ = 
that a rudder could greatly improve the tot: re a 
of a ship, but the diagram showed that pon 
gain from the rudder was not more than 4 = 
even if the rudder had no resistance or No | . 


The report of the meeting will be con! 
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Fig. 1 360 MW power station at Keadby, Lincolnshire. 
with a concrete-brick cladding. 


It is a steel-framed building 


360 MW POWER STATION AT KEADBY 
UNIT SYSTEM IN FULL OPERATION 


Construction of the 360 MW power station of 
the Central Electricity Authority at Keadby in 
North Lincolnshire was begun in 1948, and the 
first 60 MW set was brought into service in 
April, 1952. Since then five more sets of like 
capacity have been added, the last being com- 
missioned in December, 1955. The station 
was, however, not formally inaugurated until 
April 20, when Sir Henry Self performed the 
Opening ceremony. This procedure has much 
to commend it, since it enables the plant to be 
inspected in its final state and some idea of its 
operation to be gained. 

The constructional work has been carried out 
under the supervision of Mr. V. A. Pask, chief 
engineer of the Central Electricity Authority, in 
conjunction with Ewbank and Partners, Sir 
William Halcrow and Partners, and Farmer and 
Dark. The controller of the Yorkshire Division 
of the Authority, in which Keadby is situated, is 
Mr. G. A. Vowles, the chief generation engineer 
(construction) is Mr. W. H. Dunkley and the 
station superintendent, Mr. W. J. Prior. 

The station, which occupies a total area of 
I81 acres, is situated on the River Trent about 
nine miles upstream of its emergence into the 
Humber. To support the buildings about 
4,900 piles of an average length of 50 ft. were 
driven into the underlying Keuper marl and are 
used to support a reinforced-concrete base slab. 
The main boiler and turbine house building, 
which is 470 ft. long by 410 ft. wide, is a steel 
Irame structure with a concrete-brick cladding. 


The irbine house walls are tiled to a height 
of 8 {t., above which there are panels of hard- 
board covered with layers of glass wool, linen 
and perforated anodised-aluminium sheet to 
reduc’ noise. For the same reason acoustic 
tiling has been installed on the roof of the turbine 
hous: and the adjoining bays. There is no 
divi wall between the turbine and boiler 
hou An exterior view of the station is 
giver on Fig. 1. 
)AL SUPPLY ARRANGEMENTS 

( is delivered to the station both by rail 
and ad. The rail-borne coal is dealt with in 
Sidi which are divided into full and empty 
cn and together can accommodate 650 
ag 


Full wagons are discharged into four 
tipp with a total discharge rate of 500 
tons hour and the coal is then taken by a 
twit mveyOr system to the boiler house 


bunkers, coal too big to be handled by the 
pulverisers being diverted to crushers and then 
returned to the main system. Alternatively, the 
rail-borne coal can be discharged on to the 
storage ground where the road-borne coal is 
also deposited. Reclamation from the store is 
effected by three 95 h.p. Diesel-engine tractor 
bulldozers, which discharge into a hopper 
connected to the main conveyor system. 


STEAM RAISING PLANT 


Coal is drawn from the boiler-house bunkers 
into pulverisers, Of which there are four for 
each of the six boilers, the individual maximum 
capacities being 99 tons per hour with 8 per cent. 
moisture in the coal. Three pulverisers are 
normally sufficient to meet the full-load require- 
ments. 

Each of the boilers, one of which is illustrated 
in Fig. 2, has a continuous maximum rating of 
550,000 Ib. of steam per hour at a pressure of 





Fig. 2. The boiler house, with one of the 550,000 Ib. 
boilers which is operated on the unit system. 


925 lb. per sq. in. and a temperature of 915 deg. F., 
the combustion chamber surface being 16,330 
sq. ft. in the case of the first five boilers and 
20,350 sq. ft. in the case of the sixth. They are 
of the radiant suspended type with a single 
fusion-welded drum (5 ft. 6 in. in internal 
diameter, 45 ft. long and 3{ in. thick), which 
is placed 91 ft. above basement level. This 
drum, as well as the whole of the furnace and 
the superheater and economiser sections, hangs 
from steelwork, the top level of which is 
108 ft. 6 in. above the basement level. The 
furnace-ash hoppers are supported from the 
ground at a basement level and provision is 
made to allow for the downward expansion of 
the boiler while maintaining a seal to prevent 
the ingress of air between the casing and the ash 
hoppers. 

The boiler furnace is completely water cooled 
with closely packed 3 in. tubes, the arrangement 
being such that in effect it conprises two furnaces 
side by side with a central vertical wall of tubes 
between them. Each half furnace has its own 
ash hopper. The eight burners are located in 
the roof of the furnace so that the flame path 
is vertically downwards. The products of 
combustion leave the furnace near the bottom 
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Fig. 3. The turbine room with one of the 60 MW turbo-alternators and its condenser. 














and turn upwards over the superheaier and 
economiser tube banks. They then pass through 
centrifugal separators and electrostatic pre- 
cipitators into a 325 ft. chimney, one of which 
serves a pair of boilers. 

The superheater is in two sections with a total 
heating surface of 19,550 sq. ft. in the case of 
the first five boilers and 22,090 sq. ft. for the 
sixth. The sections are connected through an 
attemperator of the spray type for controlling 
the steam temperature. The economiser is in 
three sections with a total heating surface of 
27,680 sq. ft. in the case of the first five boilers 
and of 27,800 sq. ft. in the case of the sixth. 
One of these sections is located in the ducting 
at the boiler gas outlet, except on No. 6 boiler 
where all three banks are in the economiser pass. 

The boilers are also equipped with two 
regenerative air heaters of the Ljungstrom type 
with a heating surface of 142,200 sq. ft., while 
draught is provided by two induced and two 


forced-draught fans with individual outputs of 


146,500 cub. ft. and 89,500 cub. ft. of air per 
min., respectively. 

The boilers are equipped with an automatic 
system which controls both the final steam pres- 
sure and the final steam temperature. Any varia- 
tion in steam pressure is converted by a master 
controller to a pneumatic signal, which varies 
the rate of fuel supply and flow through the fans. 
The supply through the induced draught fans is 
also controlled by a furnace pressure regulator. 
Variation in the steam temperature is converted 
by a controller to a pneumatic signal, which 
controls the valve through which the attempera- 
tor spray water is supplied. This is also adjusted 
by an out-of-balance pneumatic signal which is 
obtained by measuring the combustion air and 
spray water flows. 

GENERATING PLANT 

The generating plant consists of six 60 MW 
turbo-alternators, which preduce three-phase 
current at 11-8 kV when running at 3,000 r.p.m. 
The turbine is a three-cylinder reaction type 
machine with a double-flow low-pressure cylinder, 
which exhausts into a single shell two-pass con- 
denser with a cooling surface of 60,000 sq. ft. 
The alternators are hydrogen-cooled and drive 
the main and pilot exciters through gearing at 
a speed of 1,000 r.p.m. A view of one of these 
sets with its condenser appears in Fig. 3. 

As operation is On the unit system there is 
Only One control board for each boiler and 
turbine, On which all the necessary indications 
and controls are mounted. This board is 
arranged in three sections, that on the left hand 
accommodating equipment associated with the 
turbo-alternator and the middle and right hand 
sections that for the boiler. 


COOLING WATER ARRANGEMENTS 

The necessary cooling water is drawn from the 
River Trent through six intakes in the west 
bank and then through screens by the same 
number of electrically driven vertical pumps, 


each of which can handle 2-7 million gallons of 


Fig. 4 Circulating- 
water pump house. 
There is one pump for 
each of the six boilers 
and three standby pumps; 
each discharges 650,000 
Ib. of water per hour 
against a back pressure 


of 1,225 Ib. per sq. in. 


water per hour. These pumps deliver through 
three 72 in. bitumen-lined steel pipes to the con- 
densers and thence back to the river at a point 
about 2,000 ft. downstream of the intakes. The 
pumps have been arranged to ensure that they 
are always below river water level, the tidal range 
at this point being 194 ft. 

The condensate is returned to the boilers 
through five stages of feed heating, there being 
one pump for each unit with a standby for each 
pair. All the pumps, which are shown in Fig. 4, 
are electrically driven by 1,435 h.p. 3-3 kV motors 
and are designed to discharge 650,000 Ib. of 
water per hour against a pressure of 1,225 Ib. 
per sq. in. The final water temperature at the 
economiser Outlet is 385 deg. F. 

The boiler make-up water is also taken from 
the river and, Owing to the fact that it is heavily 
charged with suspended silt and mud, is first 
fed into two pre-sedimentation tanks and then 
treated in an Aitken type sedimentation tank 
with suitable coagulation materials. It is next 
passed through sand and anthracite filters and 
then pumped to storage tanks, from which it is 
supplied to a blended base-exchange water- 
softening plant and finally to the evaporators. 
As the salt content of the river water may reach 
30 per cent. there are times when the water 
softening plant may have to be shut down as it 
cannot Uperate efficiently under these conditions. 
Four 25,000 gallon storage tanks and one 
250,000 gallon tank have therefore been installed 
to tide over these periods. 


ELECTRICAL EQUIPMENT 

Each alternator is solidly connected to a 
transformer of the forced-oil water-cooled type, 
which steps the voltage up to 132 kV. The trans- 
formers of the first three sets are rated at 75 MVA 
and of the other three sets at 72 MVA, the latter 
being the new standard 
rating for this size of 
turbo-alternator. Each 
transformer is fitted with 
on-load tap changing 
gear. The transformer 
secondaries are  con- 
trolled from an open-air 
switching station which 
is illustrated in Fig. 5 
and accommodates air- 
blast circuit-breakers 
with a rupturing capa- 
city of 2,500 MVA for 
the six generator feeders, 
two station transformer 
feeders and eight out- 
going feeders, in addi- 
tion to circuit breakers 
for the bus section, bus 
coupler and_ reactors. 
This switchgear as well 
as some of the 3-3 kV 
gear is operated from a 
control room in which 
the panels are arranged 
in a circle. 
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Auxiliaries supplies in the station are « ned 
either from two station transformers, \ are 
fed from the 132 kV switching statioy ‘om 
unit transformers, one of which is c 


directly to each alternator. Generally <> re 
supplies for essential auxiliaries are tak om 
the associated unit transfromer at kV 
Supplies for starting the turbines and lers 
and for non-essential auxiliaries are tak: rom 
the station transformers at the same ige 
while smaller auxiliaries are supplied at 4! alts, 


All the 3-3 kV switchgear is of the ai reak 
type and has a rupturing capacity of 150 MVA. 
It is installed in the same annexe as the trans- 
formers, but at the turbine-house operating floor 
level. Its control panels are set into the div iding 
wall between the turbine house and the switch- 
gear annexe and are Operated from the turbine 
room. 

The principal contractors engaged in the 
construction and equipment of the station were: 

Sir Robert McAlpine and Sons (Midlands), Ltd., West Bridge- 


street, Leicester, for the civil engineering; Spencer (Melks- 
ham) Ltd., Melksham, for the coal handling plant; Babcock and 


Wilcox, Ltd., Farringdon-street, London, E.C.4, for the boilers 
and ash handling plant; James Howden & Co. Ltd., Glasgow, 
for the air heaters and fans; Bailey Meters and Controls Ltd 


for the automatic control equipment; and Sturtevant § ngineer- 
ing Co. Ltd., Cannon-street, London, E.C.4, for the electrostatic 
precipitators. The turbo-alternators, condensing plant and 
main, station and auxiliary transformers were manufactured by 
C. A. Parsons & Co. Ltd., Newcastle-upon-Tyne, and the 132 kV 
and 3-3 kV switchgear by A. Reyrolle & Co. Ltd., Hebburn. 
Co. Durham. The circulating water pumps were supplied by 
Drysdale & Co. Ltd., Glasgow, and the central evaporating 
plant by Aiton & Co. Ltd., Derby. 
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AUXILIARY ENGINES ON 
CLASS B FUEL 


For convenience, many shipowners run their 
auxiliary Diesel sets on the same fuel as the 
main engines, thereby avoiding two sets of 
bunkers. Russell Newbery, Limited, Essex 
Works, Dagenham, Essex, have given some 
details of cylinder wear on nine of their 9-E6 
engines which have been running on Class B 
Diesel fuel over the last 15 to 20 months. The 
engines are installed on a ferry service. 

In the worst case, a wear of 0-003 in. on one 
axis was accompanied by one of 0-005 in. on the 
other on an engine which had run for 6,104 hours. 
Tie lowest rate was 0-001 in. after 3,760 hours. 
One of the other engines had a running time of 
8,113 hours—the longest of all—for a wear of 
0-002 in. and 0-004 in. on axes at right angles. 
(The nominal bore of these engines is 5-125 in.). 
Conditions that have been found necessary to 
give good running on the Class B fuel include 
pre-cleaning of the fuel to reduce nozzle and 
pump wear; not running the engine below 
70 per cent. of full load; maintenance of a jacket 
temperature about 165 deg. F.; and finally, but 
not least, strict attention to oil filtering and 
changing. 





Fig. 5 132 kV outdoor switching station. 
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Boc. Reviews 


SUPPLEMENTING NUCLEAR 
KNOWLEDGE 


Progrc>s in Nuclear Energy. Series I: Physics 
and Mathematics, Vol. I. Edited by R. A. 
CHaapie, J. Horowitz, D. J. HuGues and 
D. J. Littter. Pergamon Press, Limited, 
4-5 Fitzroy-square, London, W.1. (84s.) 


This book is the first of a series on progress 
which has occurred in the field of nuclear energy. 
It surveys most of the new information on 
nuclear and reactor physics that has been made 
known recently, particularly as a result of the 
1955 International Conference at Geneva. 

The first article, by J. A. Harvey and J. E. 
Sanders, reviews the experimental data on the 
thermal cross-sections and neutron yields of 
uranium 233, uranium 235 and plutonium 239. 
They make clear the distinction between effective 
and 2,200 metres per sec. cross-sections, which 
is essential to relate the various measurements 
that have been made, and a summary is given of 
suitable values of these constants for the fissile 
materials. A large number of experimental 
results on the resonance levels for neutrons with 
energies between | eV and 100 eV have been 
analysed by P. A. Egelstaff and D. J. Hughes, 
to obtain various parameters. The use of these 
parameters to predict cross-sections at higher 
energies is brought out in the following paper, 
by H. A. Bethe. Another article, by L. Cranberg 
and others, is on the experimental techniques 
for measuring elastic and non-elastic cross- 
sections for neutrons. These quantities are of 
importance in reactor and shielding studies. 
Xenon 135, a fission product, has a high capture 
cross-section for thermal neutrons. S. Bernstein 
and E. C. Smith give experimental values for the 
cross-section as a function of energy, and these 
enable the reactivity loss to be assessed for 
various temperatures in reactors. 

A large number of thermal-reactor calculations 
involve two groups of neutrons; thermalised neu- 
trons in one group, and all other neutrons 


lumped together in the second group. R. L. 
Macklin and H. S. Pomerance give calculated 
and measured values for this second group for 
about seventy nuclides. The initial response of a 
reactor at start-up and shut-down are determined 
by the relative yields and periods of delayed 
neutrons. G. R. Keepin reviews the experi- 
mental results on these, and makes comparisons 
with some present theories. 

Results of critical assemblies of homogeneous 
aqueous solutions of uranium 233, uranium 235 
and plutonium 239 are summarised by D. 
Callihan. This is an authoritative paper on 
the subject, and of great value in design- 
ing safe chemical plants for processing fissile 
materials. 

For fast reactors, more sophisticated methods 
of calculation than diffusion theory have had to 
be developed, and these are described by J. Codd 
and J. H. Tait. Unfortunately, the cross- 
sectional data that is required in these methods is 
scanty. L.R. Shepherd, writing on experimental 
studies on fast systems, shows how many of the 
results can be interpreted by an intelligent use 
of asymptotic one group methods. S. M. 
Feinberg considers multi-lattices of regularly 
alternating elements. This is an_ interesting 
technique which would enable calculations to be 
made for cores in which fuel elements are 
alternately replaced by control rods or enriched 
rods. H. Hurwitz and R. Ehrlich in the final 
paper consider at length multi-group methods, 
as applied to intermediate and thermal systems. 
They conclude that the agreement between 
experiment and theory is good. 

This is a stimulating book and should prove 
of great use in reactor design and operation. 
It is not, nor is it intended to be, an introductory 
course to this subject. Those, however, with a 
basic knowledge of reactor theory will find 
within it much to interest them. 


NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


The Manufacture of Glycerol. Vol. III: The Modern 
Soap and Detergent Industry. By G. MarrtIN. 
Second edition revised and enlarged by H. J. 
Srrausz. The Technical Press, Limited, \ Justice- 
walk, Lawrence-street, London, S.W.3. (84s.) 


Since the first edition of this book appeared in 1926, 
a number of advances have been made in the field of 
glycerol manufacture. The most important of these 
is the manufacture of synthetic glycerol, to which an 
entirely new chapter is devoted. Other additions 
include a description of the purification of glycerine 
by ion-exchange; the production of glycerol by 
hydrolysis of fats; and the production of glycerol 
substitutes by hydrogenolysis of sugar. The contents 
are divided into six sections under the headings: 
manufacture of crude undistilled glycerol; manufac- 
ture of distilled glycerol; miscellaneous methods 
of production; properties, technical applications and 
Statistics; polymerised glycerol and glycerol sub- 
stitutes: and commercial valuation and analysis. 
An in ex is included. 


Industrial Research, 1956-57. Advisory editor, 
Precy DUuNSHEATH. Third edition. Todd Pub- 
lis) xg Group, Limited, 132-134 Fleet-street, London, 
E.C.4. (63s.) 


The ~ain part of this book comprises a directory of 
thos. organisations in the United Kingdom con- 
cern. with the many aspects of industrial research. 
Thes. organisations include Government and public 
bod research associations, development associa- 
tion’ »>rofessional and learned societies, producers 
and vufacturers, universities and technical colleges, 
priv firms and research consultants. New sections 
int edition include a chapter on atomic energy, 
giviv details of overseas atomic energy authorities, 
and directory of Commonwealth and overseas 
org? tions interested in industrial research. The 


book opens with articles on various aspects of research 
by well-known authorities in this field. The closing 
chapters of the book are devoted to scientific and 
technical literature, including books, periodicals and 
abstracts. 


Basic Design Temperatures for Space-Heating. 
Report of a Study Committee. Post-War Building 
Studies No. 33. Published for the Ministry of 
Works, by H.M. Stationery Office, Kingsway, 
London, W.C.2. (3s. 6d.) 

After discussing the factors which affect the choice 

of basic design temperature for space-heating 

requirements, notes of guidance are given and also 
comparative methods used in other countries. One 
appendix is devoted to meteorological data statistics 

for eight different towns in the British Isles over a 

period of many years. 


Fundamentals of Transportation Eng ing. By 
Rosert G. HENNES and MartTIN I. Exse. McGraw- 
Hill Book Company, Incorporated, 330 West 
42nd-street, New York 36, N.Y., U.S.A. (8.50 
dols); and McGraw-Hill Publishing Company, 
Limited, 95  Farringdon-street, London, E.C.A. 
(64s.) 

An attempt has been made in writing this book to 
give, within the confines of a single volume, a com- 
bined treatment of the principal divisions of trans- 
portation engineering: roads, airports, railways, 
rivers and coastal installations and pipelines and belt 
conveyors. The grouping together of the subjects 
is in keeping with current American teaching practice, 
but the result is a design handbook of fairly advanced 
level, taking account of recent developments and 
practices in the fields covered. 


Eléments de Mécanique Quantique. By PH. PLuvin- 
aGE. Masson et Compagnie, 120 Boulevard Saint- 
Germain, Paris 6, France. (4,000 francs.) 


This volume, on the principles of quantum mechanics, 


533 


is designed to provide an instructional course for 
research workers, experimenters, theorists and 
technical instructors. With this object in view, 
problems are set at the end of each chapter so that 
the reader can assess his understanding of the subject 
as dealt with up to that point. There are three main 
divisions: the atom in motion about an axis; the 
atom in space; and conceptions on atomic systems. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Marine Diesel Engines. Ak TiesoLAGeT GOTAVERKEN, 
Gothenburg, Sweden. Single-acting two-stroke 
marine Diesel engines, up to 11,200 b.h.p. (norm- 
ally aspirated) and 15,000 b.h.p. (turbo-charged). 
Speeds 112 to 160 r.p.m., and capable of running 
on boiler fuel. Also trunk-piston engines for 
auxiliaries up to 240 kW at 350 r.p.m. and the high 
sveed “* Top ” engine of 2,800 b.h.p. at 950 r.p.m. 
Illustrated catalogue. 

Engineers Cutting Tools. FirtH BRowN Too.s L1p., 
Speedicut Works, Carlisle-street East, Sheffield, 4. 
A 500 page catalogue of drills, mills, saws and 
files; reamers, taps and dies: shear blades and 
form cutting tools; turning, boring and planing 
tools; and cross-cut saws and mortising chisels. 
Covers the entire range of the company’s manu- 
facture. 

Grain Drying and Conditioning. THomMAs RoBINSON 
& Son Lrp., Rochdale. Hot-air type equipment 
for drying and conditioning grain. It consists, 
basically, of a column or columns which include 
feed, heating, blank, drying and conditioning, 
cooling and delivery units, and can be built up to 
suit particular requirements. Illustrated loose-leaf 
catalogue section. 

Daylight Factor Meter. Evans ELeCTROSELENIUM 
Lrp., 110 Potter-street, Harlow, Essex. The 
“EEL” B.R.S. daylight factor meter measures 
the ratio between the daylight illumination at a 
given position and the illumination simultaneously 
obtained out of doors from a completely unob- 
structed sky. Department of Building Research 
Station illustrated descriptive leaflet. 

Electronic Recording Thermocouple Pyrometer. 
FIELDEN (ELECTRONICS) Ltp., Wythenshawe, Man- 
chester. A temperature recorder, which operates 
in conjunction with thermocouples, either of base 
or precious metal. The motor-driven fan is 
positioned by an electrical servo system from an 
electrical meter. Automatic and cold junction 
compensation is provided. Illustrated leaflet. 

Power Hacksaw. QUALTERS AND SMITH BROTHERS, 
Lrp., Old Foundry, Barnsley. Two-speed power 
hacksaw, 10 in. capacity, with hydraulic relief on 
return stroke. Machine runs at 75 or 100 strokes 
per minute, and is driven by a_ base-mounted, 
enclosed, 24 h.p. electric motor, which also drives 
the coolant pump. _ Illustrated leaflet. 


Flameproof Annunciator. SiemeNns-SCHUCKERT (Great 
Britain), Ltd., Great West Road, Brentford, 
Middlesex. Flame proof annunciator designed to 
give light and audible indications of dangerous 
conditions in hazardous atmospheres. Buxton 
certified for Groups I, If and III. 

Control Gear. Square-D Ltp., 100 Aldersgate- 
street, London, E.C.1. Control gear including 
multi-pole relays, motor starters, push button 
units, limit and pressure switches, timing relays, 
thermal overload relays and voltage testers. 
Illustrated catalogue. 

Crystallisation Plant. THe Power-Gas CorPoRATION 
Lrp., Stockton-on-Tees. “ Krystal” plant for 
producing material in crystalline form. Des- 
cription of process and plant in English an 
French. Numerous diagrams, typical data, etc. 
Brochure. 

Roller Chains and Wheels. ReNOLD CHAINS LtD., 
Manchester. ‘* Coventry ”’ Mark 5 steel chains 
and wheels for slow-speed drives under rough 
conditions. Breaking loads up to 10,000 Ib. 
Illustrated catalogue. 

Diesel Engine Service. Davey, PAXMAN & Co. Lp. 
Standard Ironworks, Colchester. Service and 
spares organisation for oil engines in five conti- 
nents. Manuals, parts lists, packing and dispatch. 
Publication No. 1450. 

Telephone Loud Speaker. S. E. Opperman L1p., 
Boreham Wood, Hertfordshire. Ampliphone elec- 
tronic unit for telephone, with speaker microphone, 
loud speaker for incoming speech, socket for 
recorder, noise suppression, etc. Illustrated leaflet. 
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LIGHT-WEIGHT ALTERNATOR SET 


STATIC EXCITATION GIVES 


To meet the growing demand for a light-weight 
alternator with a closely regulated output, the 
Brush Electrical Engineering Company Limited, 
Loughborough, have introduced a new range of 
machines with what is known as “ Rectifex ” 
control. Two sizes are already available.— 
100 kW and 150 kW—and a 250 kW machine is 
being developed. It is envisaged that models 
up to 400 kW will eventually be made. Fig. | 
shows the 100 kW version coupled to a Petter- 
McLaren air-cooled Diesel engine, with the 
control panel mounted above the alternator. 
Mechanically, the alternator has a rotating 
yoke and a stationary central armature. This 
allows a considerable reduction in weight as the 
yoke is sufficient in most cases to replace the 
engine flywheel, and also a simplification of 
armature design with a reduction of iron losses. 
As may be seen from the drawing, Fig. 2, a 
cooling fan is mounted between the driving 
coupling and the yoke, and the ventilating system 
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Circuit diagram of Rectifex system of automatic control. 


CLOSE VOLTAGE CONTROL 


has large inlet and outlet areas. The large 
rotating mass also helps to dissipate heat. 
Another aid to the saving of size has been the 
use of silicone insulation throughout, allowing 
the alternator to run at higher working tempera- 
tures than are permissible with other forms of 
insulation, although the machine runs well below 
the 180 deg. C. recommended by the L.E.C. for 
silicone insulation. The 100 and 150 kW 
alternators have two bearings for the yoke, but 
in the 250 kW version there is only one. 


STATIC EXCITATION 


One of the main points in which the new 
machines differ from earlier ones, is the Rectifex 
control. The rotating exciter mounted on the 
end of the shaft has been abolished and replaced 
by a metal rectifier mounted within the alternator 
casing. This has permitted a reduction in length 
of about 2 ft. 6 in. as compared with the rotary 
type. The saving in length has resulted ‘n turn 


Fig. 1 The use of a 
rectifier instead of a 
rotary exciter, in con- 
junction with a rotating 
yoke has allowed the 
construction of a com- 
pact alternator and dis- 
penses with a flywheel. 
A 100 kW Diesel engine 
driven set is shown here. 
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Fig. 2 Part section of a 100 kW alternator. 
The rectifier is cooled by the main air flow and 
silicone insulation is used to reduce size. 


in a large saving in weight due to the intrinsically 
lighter rectifier and also the shorter bedplate 
needed. It is one of the features of the Rectifex 
system that there are no moving parts, and all 
components are standard items of proven 
reliability. The complete circuit is shown in 
Fig. 3. As the field is supplied ai full voltage, 
the slip rings can be quite small, for the current 
is only between 6 and 10 amperes. 

The main alternator field is supplied from the 
rectifier already mentioned, the input side of 
which is connected across the alternator output 
terminals through a transductor (variable re- 
actance). The saturating winding of this trans- 
ductor is supplied by a magnetic amplifier the 
input of which is derived from a voltage detector 
unit of the type fitted to Amplidex alternators, 
also fed from the alternator terminals. Thus 
any variation in alternator terminal voltage is 
fed to the detector, amplified, and applied to the 
saturating winding of the transductor, thereby 
varying its reactance and in turn the field current 
of the alternator. 

Due to the relatively high forward resistance 
of the main rectifiers, it is necessary to boost 
the residual voltage of the alternator to ensure 
that voltage build up takes place. This is done 
by providing an auxiliary winding on the main 
transductor, which converts it into a transformer. 
This winding is energised through a starting relay, 
and is cut out of circuit when the voltage reaches 
such a value as to ensure satisfactory build-up. 
The voltage detector is provided with a filter 
circuit which ensures that any variation of 
alternator wave form due to loading does not 
cause errors, and the pre-amplifier has a very 
large amplification, achieved by current feed- 
back and the use of high-grade core materials. 

The steady state characteristics are good, 
and although a nominal regulation of only plus 
or minus 24 per cent. is guaranteed, a much 
closer regulation than this is inherently possible 
due to the very large amplification of the system. 
Parallel running is possible with both similar 
and dissimilar sets, provided the latter have 
reasonably stable drooping voltage-load charac- 
teristics. Generally a three per cent. voltage 
droop from no load to fuil load is required, but 
this can be improved upon in many cases. 

A further possibility of the Rectifex static 
excitation system is that in the event of failure 
of any of the components, other than the main 
rectifier, hand control can be arranged. The 
degree of cover, of course, depends on the stage 
in the system at which the manual control Is 
applied. It can be arranged between the 
detector and pre-amplifier, between the latter 
and the transductor, or again, giving ™ ‘mum 
cover, as a direct feed to the main rec!) *. 

During a series of tests carried ov’ +t the 
works, one of the 100 kW sets was mr) under 


varying conditions of load and pow ctor. 
Throughout the whole range from idlir 0 full 
loaa and with power factors from 1: > 9°! 
the voltage was held between 416 and 4 This 


control was maintained whether the was 
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runni it 1,500 r.p.m. (50 cycles) or 1,800 r.p.m. 
(0c °s). A 150 kW set was then started and 
synch ised, and this was followed by a 40 kW 
set us the Amplidex system of control. The 
joad « the busbars supplied by all three was 


The ‘von and Steel Institute in France 


varied, and it was shown that the KVAR 
sharing of the sets was within 10 per cent. of 
the correct value. The astatic method of 
control of sharing was employed which uses 
differential compensating transformers. 


ELECTRIC-ARC FURNACES AND 
INSTRUMENTATION IN STEELWORKS 


The technical sessions of the special meeting 
of the Iron and Steel Institute, held in France 
from June 5 to 14, took place in Paris. On the 
morning of Wednesday, June 6, two simul- 
taneous sessions * A” and * B ” for the present- 
ation and discussion of papers were held at the 
Chambre Syndicale de la Sidérugie Frangaise, 
Rue de Madrid. 


INSTRUMENTATION IN OPEN-HEARTH 
STEELWORKS 


The first paper considered at Session “A” 
dealt with “Instrumentation in Steelworks ” 
and Part I, on ** The Open-Hearth Steelworks,” 
was by Mr. G. Husson; and Part II, on “* The 
Basic Bessemer Steelworks,” was by Mr. P. J. 
Leroy. Both authors belong to the Steelworks 
Division, of the Institut de Recherches de la 
Sidérurgie (IRSID). 

Mr. Husson stated that the essentials of the 
instrumentation of an open-hearth furnace 
should comprise: (a) automatic draught control 
ensuring constancy of pressure in the laboratory 
of the furnace, (b) manual control of the flow 
of the fuel, by the furnaceman, with a roof- 
temperature indicator, and (c) automatic control 
of the flow of air and, for heating by fuel oil, 
of the flow of the atomising agent, at a ratio to 
the gas flow which would leave the operator 
the opportunity of varying the excess air, checked 
by flue-gas analysis, according to furnace needs. 

These fundamental measurements, obviously 
did not include others such as that of the pressure 
at different points within the furnace and the 
determination of the temperatures of the chequer 
chambers and of the gas in the flues. The 
furnaceman should know the temperature of the 
chambers to enable him to control reversal 
better. 


DISCUSSION 


The only speaker in the discussion, Mr. 
R. W. Evans, said that he could remember the 
day, not so very long ago, when the only instru- 
ment installed on an open-hearth furnace was a 
reversal indicator. Every time a reversal took 
place in the passage of the gas and air through 
the chequer work, a mark was made on a piece 
of paper. At the present time when the produc- 
tion had been much increased, a far greater load 
was put on the furnace refractories and the need 
for instrumentation was far greater. Air infil- 
tration was an important factor and its deter- 
Mination was of great interest. A  waste-gas 
analysis recorder was an instrument which 
Ssteelmakers would find very useful. When 
Oxygen enrichment was adopted, the volume of 
this gas put into the furnace could be measured, 
but it would be most interesting to have a record 
of the oxygen present in the burnt gases. 

There were already some competitors of the 
open-hcarth process of steel manufacture and 
Perhap. during the next 20 or 25 years, this 
compe tion could become serious. The process, 
therelre, could only maintain its importance 
a a» celmaking unit if it were developed and 
perfec 1, 


‘STRUMENTATION IN BASIC 
BESSEMER PRACTICE 


Mr. J. Leroy, then presented Part II of the 
Paper instruments for basic-Bessemer steel- 
works In this he described the volume Debit- 
graph 1 volumetric recording flow meter, for 
contr og the blast; a two-colour pyrometer 
and 2 ime pyrometer for continuous tempera- 


ture measurement during conversion; and the 
Opacimeter, for detecting the end-point.* 

The object of the volume Debitgraphe, he 
Stated, was to measure and record the flow of 
blast air through the Bessemer converter, not 
merely as a function of the time from the com- 
mencement of the blow, but also as a function 
of the total volume of blast already passed at 
any given moment. This decided the stage 
which the process had reached; and the variation 
of temperature and the time for making various 
additions should be governed by it. Moreover, 
a knowledge of the total blast volume also 
offorded the best possible control of the flow 
at any moment to limit loss by slopping. 

The two-colour pyrometer was used for 
recording automatically the temperature of the 
metal from the commencement to the end of the 
operation. The flame pyrometer plotted a 
curve of the temperature of the converter 
flame, making corrections for its emissivity. 
This temperature was obviously related to that 
of the bath. Finally, the Opacimeter provided 
an indication of the end-point of the blow, based 
on the appearance of red smoke in the flame. 

Owing to the advancing hour it was requested 
that contributions to the discussion and the 
authors’ replies be in writing. 


ELECTRIC ARC STEELMAKING 
PROCESS 


The last two papers considered at session 
“A” on June 6, were discussed jointly after 
presentation. The first was entitled “ Studies 
on a 10 cwt. Arc Furnace” and was by Mr. 
W. H. Glaisher, Mr. M. Preston and Mr. J. 
Ravenscroft, who are all at the Sheffield labora- 
tories of the British Iron and Steel Research 
Association. The paper, which constituted a 
contribution from the Electric Process Sub- 
committee of the Steel Practice Committee of 
the Steelmaking Division of BISRA, described 
work carried out with a 10 cwt. Héroult arc 
furnace to determine the most economical 
operating conditions. The study was chiefly 
on electricity and electrode consumption and 
on roof wear, and was concerned principally 
with the melting phase of the process. 

The authors stated that the condition of 
operation had been closely standardised and 
enough heats had been made under each set 
of conditions, for the significance of any 
differences in the results to be assessed. The 
major independent variables were power input 
during melting, electrode size, and the height 
of the roof. Power input during melting had 
been raised from 200 kW, which was very low 
for the furnace size, to 550 kW, which was very 
high. It had been found that increased power 
input reduced electricity consumption, increased 
roof wear, and had little effect on electrode 
consumption. The electrode sizes used were 
4 in. in diameter, which was normal for the 
size of the furnace, and 7 in. which was very 
large. By comparison, the smaller electrodes 
resulted in reduced electricity consumption, 
reduced electrode consumption and reduced 
roof wear. : 

Two different roof heights had been obtained 
but neither could be regarded as more typical 


* It will be recalled that these instruments were 
described in a paper presented by Mr. P. J. Leroy, 
Mr. J. G. Galey and Mr. F. B. Cawley at the recent 
annual general meeting of the Institute as reported 
on page 463 of our issue of June 8, 1956. 
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of normal practice than the other. By compari- 
son, however, the lower roof very slightly 
reduced electricity consumption, reduced elec- 
trode consumption and increased roof wear. 

For given conditions, electrode consumption 
had been found to be closely proportional 
to the surface area of electrode exposed within 
the furnace, indicating the greater importance 
of oxidation losses over the whole hot surface, 
as compared with the losses at the arcing point. 
Roof wear had been found to be closely related 
to the maximum temperature reached by the 
inside surface of the roof. If arc-furnace roof- 
temperature measurement could be developed 
to make it routine practice on production 
furnaces, the detrimental effects of high power 
input, during melting, and of other adverse 
conditions could be reduced or eliminated. 

The second paper dealt with ‘“* Some Factors 
Affecting Electrode Consumption in the Electric 
Arc Furnace,” and was by Dr. D. H. Houseman. 
The work described in the paper was carried out 
in the research laboratories of K. & L. Steel- 
founders and Engineers Limited, Letchworth 
Hertfordshire. 

The author stated that the direct-potential- 
drop method of electrode resistivity measure- 
ment had been employed to sort 498 electric- 
furnace electrodes of 10 in. diameter into groups 
on a resistivity basis, in order to show that there 
was a direct and statistically valid relationship 
between electrode resistivity and _ electrode 
consumption in the two basic arc furnaces used 
in the investigation. The two furnaces had a 
nominal capacity of 5 tons and had an input of 
3,500 kVA. Long-term trials, using only 
electrodes of low and medium resistivity, had 
shown that large savings were possible in electrode 
costs. 

As electrode consumption decreased, power 
costs per ton of steel produced might rise; this 
rise, however, was more than offset by the fall 
in electrode costs, so that a large net saving 
resulted from using low-resistivity electrodes. 


DISCUSSION 


Mr. D. F. Campbell, who opened the discus- 
sion, said that it was appropriate that these 
papers should be discussed in Paris, because the 
Héroult furnace had originated in France, and, 
at the present time, the 50th anniversary of the 
production of steel in the arc furnace was being 
celebrated in America. Nowadays, practically 
every furnace used in steelmaking was of the 
Héroult type. It was generally recognised that 
the manufacture of electrodes was not altogether 
satisfactory, for one thing, they were not 
homogeneous. 

The paper produced by BISRA would give 
electric steelmakers a great deal of food for 
thought and contained much _ information. 
The data furnished would have to be investi- 
gated and adapted to practical conditions on 
the melting-shop floor. 

When designing an 80 ton furnace at the 
present time, it was necessary to decide whether 
to give it a capacity of 15,000, 20,000 or 25,000 
kW. The capacity chosen depended on the 
contract price for electric current and other 
factors. 

Mr. F. H. Pensa said that the resistivity of an 
electrode in a longitudinal direction was different 
from that in a transverse direction. More 
important than the resistivity, however, was the 
question of its resistance to impact. In fact the 
two factors which required careful investigation 
were those relating to the handling and storage of 
electrodes. 

The last speaker, Mr. R. Ferry, asked Mr. 
Glaisher and his colleagues regarding the 
five thermocouples which they had placed at 
various positions in the roof of their furnace so 
that the distribution of temperature over the 
inside surface could be observed.. He wondered 
if these wore out rapidly. 

To this question Mr. Glaisher replied that 
they lasted for from 24 to 48 hours, after which 
the pyrometer sheaths became saturated with 
oxide of iron. Recently, however, they had 
been experimenting with a silicon-carbide sheath 
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having outside it an alumina sheath and 
interesting results were being obtained. 


EFFECT OF GRAVITY ON SOLIDIFICATION 
OF STEEL 


Two papers were presented before session 
* B,”’ on Wednesday, June 6, and the first, ** The 
Effects of Gravity in the Solidification of Steel,” 
by Mr. B. Gray, of the English Steel Corporation 
Sheffield, had already been presented at the annual 
general meeting of the Institute, in London, on 
May 17. The paper described the macro- 
structures obtained in a series of vertically-cast 
bottom-poured steel ingots having different 
feeding arrangements. The author stated that 
he had found that these modifications had 
led to important changes in the mechanism of 
the crystal growth in the solidifying steel. These 
changes were effective in the earliest stages of 
freezing and could only be caused by convection 
currents. In nearly all the mechanisms proposed 
in the past, a major difficulty had been to explain 
how the heat of freezing was dissipated in equi- 
axial formation. It had been found that, in 
vertical castings, nearly all such freezing took 
place in the current at the walls, so that the 
heat was dissipated through them. 

V-segregates were not caused by the materials 
being sucked down in the centre of the casting, as 
often suggested, but were traces of the natural 
angle of repose of such loose materials. The 
crystals piled up against the walls of the casting 
and periodically collapsed across it to the centre. 


ELECTRON PROBE MICROANALYSER 


The second paper presented at session “* B”™ 
was entitled: “Applications of the Electron 
Probe Microanalyser,” and was by Dr. J. 
Philityrt and Professor C. Crussard of the 


department of physics of the Institut de 
Recherches de la Sidérurgie. The authors 
stated that the Castaing-Onera microanalyser 
with electronic probe invented by Mr. R. 
Castaing and constructed by the Office National 
d'Etude et Recherches Aéronautiques, was 
intended for making quantitative analyses of 
elements at points in massive specimens, metallic 
or otherwise. Its principle was, briefly, that an 
extremely fine pencil of electrons (the electron 
probe) was directed at the specimen and the 
characteristic X-rays emitted by the specimen 
under the impact of the electrons were analysed. 
The apparatus therefore consisted essentially of 
an electron optical system and an X-ray spectro- 
meter. A mirror-objective microscope permitted 
normal observations of the specimen, prepared 
as for metallography, to be made. 

The extent of the “ resolving power” of the 
apparatus was 2 in length (this being the 
minimum diameter of the region analysed) 
and | to 24 in depth. All elements heavier than 
chlorine (atomic No: 17) could be determined, 
and the extention to elements down to aluminium 
and magnesium was being studied. The analysis 
of very light elements, such as carbon, nitrogen, 
and oxygen was not envisaged at present. 

Used alone, the instrument's field of applica- 
tion was quite wide but, when used in conjunction 
with a method for revealing the distribution of 
elements with which it could not cope (light 
elements like carbon, nitrogen and oxygen, or 
elements in relatively-low concentrations, such 
as phosphorus and sulphur in steels) interesting 
results might be expected concerning the solid- 
state interaction of certain metallic elements with 
the non-metals always present in alloys. 

Subsequent sessions of this meeting will be 

reported in due course. 


PULSE CHARGED TWO-STROKE 


DIESEL ENGINE 
SCAVENGE PUMP ELIMINATED AND POWER INCREASED 


Believed to be the first American-built two-stroke 
Diesel engine to be successfully fitted with pulse 
turbo-supercharging is a Kahlenberg Model E 
marine engine, originally fitted with a mech- 
anically-driven scavenge pump but now equipped 
with a turbo-blower made by D. Napier and 
Son, Limited, The Vale, Acton, London, W.3, 
which acts both as super-charger and scavenger. 

The Kahlenberg engine, which is illustrated 
in Fig. 1, was originally developed under 
mechanically scavenged conditions to have a 
rating of 512 b.h.p. at 325 r.p.m., with a 
mean effective pressure of 75 lb. per sq. in. The 
supercharged version, as finally developed, is 
rated at 700 b.h.p. and 103 Ib. per sq. in. 





b.m.e.p. at the same speed. The use of the 
pulse system, in which the turbo-blower takes 
the exhaust gases at practically the same pressure 
and temperature as they are discharged from the 
cylinders, allows the scavenge pump to be dis- 
pensed with, as a fall in exhaust manifold pressure 
after each pulse allows sufficient scavenge air to 
pass through the cylinders to give good cleansing 
and also cooling of the piston and combustion 
space. From available knowledge it would 
appear that a constant pressure system would 
not be capable of providing sufficient power to 
dispense with the scavenge pump entirely. The 
engine exhaust manifold was divided into two 
halves so that succeeding exhaust pulses 
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ING 
should not interfere with each other a rev 
scavenging of the cylinders. _ 

Initial tests showed that the en: would 
start quite quickly and easily w. ; ¢h 
assistance of an auxiliary blower. ap ions 
good combustion characteristics th; h the 
speed and load range. These are sh in the 
curves given in Fig. 2. Examinati: f the 
curves shows an appreciable reduction €Cific 
fuel consumption over the whole range ower 
particularly at pressures of 80 Ib. pe 5q. in. 
b.m.e.p. and upwards, where the | vrmally- 


aspirated engine shows a marked increase in 
consumption while the supercharged version is 
still decreasing. The curves also show, that the 
scavenge air pressure increases with duiy, which 
is a characteristic of turbo-charged engines and 
is reflected in the tendency for the exhaust 
temperature to fall with increasing load. 





Fig. 1 By fitting a turbo-blower and using the 

exhaust pulse system, it has been possible to 

dispense with the scavenge pump and at the same 
time raise the output by nearly 50 per cent. 


x * * 


INDUSTRIAL X-RAY UNIT 


Philips Electrical, Limited, Shaftesbury-avenue, 
London, W.C.2, have designed an_ industrial 
X-ray equipment for use in non-destructive 
testing problems. The apparatus is in two main 
parts: the tube head and the control unit. The 
former consists of a cylindrical tank which 
contains the oil-immersed and water-cooled 
X-ray tube, a filament transformer and the high- 
tension transformer. The connections from it 
to the control desk are all at mains tension. 
As the tube head is only 40 in. long by 14} in. in 
diameter it can be passed through narrow 
apertures. 
The controls consist of a kVp or penetration 
selector, which is stepless from 50 to 150 kV; 
a milliampere selector, which is also stepless; 
a synchronous motor exposure timer with a range 
of 0 to 30 minutes; a mains voltage compensator, 
milliampere and kilovolt meters; indicator 
lamps, which show “no water flowing”; and 
push buttons for switching the mains and high- 
tension supplies “* on ” and “ off.” <i 
The equipment described, which is ‘nown : 
the Compactex 150, is rated at 150 k\p and 


milliamperes. It will operate at © \) mains 
voltage befween 200 and 250 volts temnating 
current and, complying with the i” rues 
recommendations on X-ray protect is a8 
ray-proof and shock-rpoof. It car ~~ 
either vertically from a hoist or cram »f can 

mounted on a mobile stand. F: — 
purposes the tube head can be fii into = 
boot of a small car and the contro! t carri 


on the rear seat. 
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THE MACHINE TOOL INDUSTRY 


ENG ‘EERING June 22, 1956 

The In ational Machine Tool Exhibition for 1956 opens in London today. 
Since predecessor was held in 1952, probably the two most important 
develop) ents have been the growth of international competition and the 
appear of control systems employing electronic or other techniques. 
These {utors add a special interest to this year’s exhibition. Progress has 
also bec made in automatic handling, leading to what is loosely known as 
automation; feed and cutting speeds have generally increased so that 
considerable emphasis has been laid on robust construction: improvements 
have been achieved too in the use of profiling and copying techniques, both as 
built-in systems and as attachments; and finally there has been considerable 


refiner 


more a 
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nt in mechanical and electrical measuring equipment, thus permitting 
ccurate repetition of component form and size. These developments 
summarised in the three qualities which a potential machine-tool 


buyer is lik ely to seek: speed, accuracy and consistency. It might be interest- 
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AUTOMATIC CONTROL SYSTEMS 


The word automation has been used so loosely 


onsider why firms buy machine tools, how they decide when a replace- 
an addition is due. Fundamentally, machines serve to give a greater 
turnover when other factors such as labour and floor space are fixed; 


a company might invest in more machine tools, for example, when it wished 
to obtain a greater output from an existing labour force. This aspect has, 
however, already received considerable attention, but an approach which has 
yet, perhaps, to be fully explored by the British machine-tool industry is the 
use of machines to economise in floor space. In any case, the opening of 
the Machine Tool Exhibition presents an ideal opportunity for companies 
which employ machine tools to review their needs. The exhibition, which 
will be held at Olympia from June 22 to July 6 and is organised by the Machine 
Tool Trades’ Association, will show the products not only of British companies 
but also of Continental and American manufacturers. In view of the interest 
created by the exhibition, we are publishing a series of articles dealing with 
different branches of the machine-tool industry. Each article will be devoted 
to a particular group of tools or operations, milling machines, for example, 
or sheet-metal working, and wherever possible some indication of the trend 
in development will be given. Most of the equipment touched upon in the 
series will be on view at the exhibition, though there may be certain exceptions. 
The first article, which follows, will deal with machine-tool control systems. 





that it is sometimes difficult to distinguish between 
the various mechanical, hydraulic and electronic 
techniques which are generally included under 
that heading and which are increasingly becom- 
ing important features of machine-tool design 
and application. Some authorities regard auto- 
mation simply as the use of automatic handling 
methods as in transfer machines where the 
work is held in a mobile fixture and passed from 
one operating position to another. More 
usefully perhaps, automation might be defined 
as the use of power to control power, as when 
electronic or servo devices are employed to 
govern the motion of a machine-tool cutter 
with respect to a workpiece. Essentially, how- 
ever, it is a group of techniques which serve to 
reduce the man-hours necessary for making any 
product or component, and is therefore as old 
as engineering itself. 

In the article which follows, we propose 
to neglect the inter-tool handling aspect, since 
this is not inherent in the actual tool, and 
consider only those techniques which can be 
built into the machine. These may be divided 
into four main categories: control systems, by 
means of which drawings can be translated into 
finished workpieces with the minimum of 


Fig.1_erranti electronic control system applied to vertical milling machine, showing the control unit (right). 





human interference; programme units which 
permit a given sequence of operations to be 
performed at a number of predetermined machine 
settings; mechanisms which automatically feed 
and discharge the workpieces to and from the 
tool; and profiling and copying devices. Much 
time is required in machining for such non-pro- 
ductive operations as setting up, loading, gauging 
and checking and it is here that these techniques 
can be of most value. Moreover, whereas auto- 
mation is often thought to be only relevant to 
products required in large quantities, the first 
of these categories applies especially to small- 
number production. There are also various 
combinations and mutations of the four tech- 
niques: in a sense, electronic control systems 
in the first category combine the advantages of 
programming and profiling plus ease and 
economy of tooling, while automatic lathes— 
which will be treated separately in an article on 
turning—employ in effect both a simple pro- 
gramme and mechanical means of feeding the 
workpieces. 

In the present article we shall select at random 
and describe a number of typical systems and 
machines which illustrate these principles, many 
of them will be demonstrated at the International 
Machine Tool Exhibition. Other equipment in 





€ system enables a complete component to be machined without human interference. 





Fig. 2 Optical unit and section of diffraction 
grating for measuring and controlling movement 
of milling-machine table (Ferranti). 


these categories may be described in later articles 
devoted to particular types of machine. 


ELECTRONIC CONTROL 


The Ferranti System.—Where it is necessary 
to machine components in small numbers with 
considerable accuracy, as in the aircraft, tooling 
and other industries, the use of human skill in 
conjunction with expensive tools, jigs and 
fixtures has long been considered the only 
practical approach. However, with the advent 
of electronic techniques it may be possible to 
abandon such costly methods, since with their 
aid the whole process can be reduced to the 
preparation of a drawing and planning sheet, 
and the operation of an instrument resembling 
a typewriter. 

In the Ferranti system, the essential elements 
are as follows: an electronic digital computer 
capable of providing a service to a large number 
of machines; a control unit associated with the 
machine tool and its servomotors as shown in 
Fig. 1; high-performance servo-mechanisms 
utilising the measuring system as feedback; and 
an_ electro-optical method of measurement 
employing a long diffraction grating and having 
an inherent accuracy superior to that of the 
machine tool with which it is used; these items 
can be seen in Figs. 2 and 3. There are five prin- 
cipal stages in the operation. First a drawing is 
prepared, preferably dimensioned in a form 
suitable for the system; a typical example 
appears in Fig. 4. From this a planning sheet 
is prepared, similar in general layout to that 
represented in Fig. 5, and the information it 
records is then transferred to punched paper 
tape such as that illustrated in Fig. 6 by means 
of machine having keys like a typewriter. This 
serves as input to the computer which prepares 
a magnetic control tape. Finally the tape is 
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7, “ENGINEERING” 
Fig. 3. Drive unit and measuring equipment associated with one slide of milling machine (Ferranti). 
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used in the control equipment to de ne the 
continuous movements of each 2 of the 
machine tool. It is claimed that. \ high 
spindle speeds and excluding tool ch. 


the magnetic tape has reached |) sane 
equipment, a component can be mad 7 min- 
utes which would formerly have tak: skilled 
operator 12 hours. 

As previously reported in ENGINEE:..c (vol 
177, pages 263 and 766) the basic elen. in the 
measuring system is a long diffractic, grating 
marked at right angles to its length with a 
precisely known number of lines, and fixed to 
the table of the machine tool. When the grating 
Is superimposed on another shorter grating 
slightly inclined to it, a Moire fringe pattern is 
produced which travels across the gratings as 
they are moved relative to one another. The 
dark bands are detected by photo-sensitive 
elements which convert the light intensities into 
signals of equivalent intensity. These wave- 
forms serve to form a digital measuring system 
of two pulses per grating line and to provide 
means of effecting a feedback control through 
servomotors of the table movement. There is 
of course, one long grating for each axis of 
motion. Gratings currently in use are marked 
with up to 5,000 lines per inch giving measure- 
ments to an accuracy of 0-0001 in. 

The servomotors are three-phase 400 cycles 
per sec. induction motors delivering 0-5 b.h.p. 
at 10,000 r.p.m. and fed by high-performance 
magnetic amplifiers. A magnetic drum brake is 
fitted to lock the slides when the motors are 
de-energised; the brake also operates as an 
emergency stop if the machining tolerances are 
exceeded or when the limits of travel of the 
slides are reached. Each motor drives through 
a backlash-loaded gearbox. The reduction train 
is designed to offer minimum inertia loading to 
the servo-motor. Lubrication is by oil mist, 
with the cast gearbox casing forming a sump. 
The reduction ratio of the standard gearbox 
gives an output shaft speed of 120 r.p.m. at 
peak motor power. This shaft is arranged to 
drive in three alternative planes to allow for 
variation of machine geometry, and a self-aligning 
torque-limiting coupling is fitted to safeguard 
the gearbox from overload. A typical layout of 
gearbox and measuring system on one slide of a 
vertical milling machine is shown in Fig. 3. 

In preparing the drawing and the planning 
sheet, the basic consideration is the co-ordinate 
nature of the control system. Thus an origin 
must be given, as indicated in Fig. 4, 
co-ordinates of all change points must be 
shown. It should be noted that for a curve its 
nature should be stated, whether circle, ellipse, 
parabola or hyperbola (see Fig. 5), and its 
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Fig. 5 Planning sheet prepared from special drawing (see Fig. 4). 


The data it gives is then transferred to paper tape (see Fig. 
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; Fig. 7 E.M.I. electronic control system; control unit on right. Fig. 8 Detail of E.M.I. system (see Fig. 7) as applied to Wadkin miller. 
. 
e pole indicated. Finally the basic machining shows a detail of the table control mechanism. number of ‘* marker” points in the table the 
S information must be recorded, such as feeds and The E.M.I. system, which also employs a large amount of subsidiary information required 
e speeds. Once the planning sheet has been computer and servo-mechanisms to control the in order to cause the machine to cut a smooth 
n completed no more skilled operations are feeds, enables the machine tool to cut two or profile through the specified points. No elabor- 
€ required and after the data have been encoded three dimensional shapes without the use of ate external computer is therefore required. 
€ cutting can proceed. It has been found that templates or other patterns and has the advan- The system makes use of position control, 
h the overall saving in time can be in excess of tages of a copying machine with the added whereby each dimension encoded on the tape is 
n 5 to 1, while the only limitation on precision is benefit that short runs can be performed as measured separately from the same datum 
0 that entailed by the machine tool. economically as longer runs. It is therefore point on the machine tool. Cumulative errors 
t, The E.M.1. System.—Another control system suitable for production of master cams, tem- are thus eliminated. The cut is both true and 
). employing electronic techniques is that being plates and prototype parts. smooth, and requires no subsequent blending 
x demonstrated at the Machine Tool Exhibition In principle, the action of the electronic or hand-finishing. An important feature of the 
it on the stand of Wadkin Limited, of Leicester. control system is to direct the tool in a smooth E.M.1. system is that an additional unit can be 
y The E.M.I. system is believed to be of almost path through a number of points specified by the supplied, if required, to provide compensation 
Ir universal application and has already been’ designer and designated by co-ordinates. In for cutter diameter wear, thus allowing re- 
g successfully applied to four types of machine the machine exhibited these points are spaced sharpened cutters to be used without the pre- 
d tool: the Cincinnati Hydrotel, the Cincinnati approximately ~ in. apart along the profile, paration of new tape. 
of No. 3 Vertical Miller, a high-precision copy but larger point spacings are permissible, The Wadkin machine has been modified by 
a miller made by Research Engineers Limited, and depending upon the accuracy required and the’ the attachment of servo-motors to the longi- 
3. a Wadkin high-speed vertical miller. The complexity of the part. The points, which tudinal and transverse feeds in place of the 
8 Research Engineers profile miller and its can be specified in rectangular or polar co-ordin- normal hand feeds, and a third motor for raising 
le associated equipment was described in ENGi- ates according to convenience, are listed in the and lowering the head. This is controlled by an 
in NEERING, vol. 180, page 769, 1955, and the form of a table of dimensions and recorded on extra set of information punched on the paper 
d Wadkin machine, which is shown in Figs. 7 perforated tape in a decimal binary code. The tape, and gives the system the additional facility 
e and 8, will be demonstrated at the exhibition. tape is then fed into the control unit, where of cutting pockets within the profile specified for 
ts Fig. 7 shows the adapted high-speed miller analogue circuits perform a parabolic inter- the workpiece. The electronic control system is 
“ with, on the right, the control unit; and Fig. 8 polation and deduce from the relatively small designed to operate over the standard range of 
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Matrix No. 150 jig borer fitted with electronic linear measuring Fig. 10 Flying line scanner and buttress scales for Matrix jig borer (see 


| syste; 


leveloped by Mullard Research Laboratories. Table position Fig. 9). Interpolation between the 0-1 in. sawtooth pitch of the buttress 
Set b: ials on console (left) and indicated by lights above dials. Push- scales is performed optically by means of the scanner, So that sottings can 
butto’ ontrols on front of table (Coventry Gauge and Tool Co., Ltd.). be made in both directions to within 0-0001 in. 
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Fig. 11 


cutting speeds of the machine, which is a high- 
speed tool for fast cutting and routing of light 
alloys. Accuracy is achieved by taking position- 
control measurements from the recirculating 
ball nut leadscrews. The accuracy of the 
information supplied by the control unit is 
greater than 0-001 in. on dimensions of up to 
100 in. The system has been designed by E.M.I. 
Electronics Limited, Hayes, Middlesex. 


PROGRAMME SYSTEMS 


Somewhat simpler than the continuously con- 
trolled electronic machines are those which can 
perform a given sequence of different operations 
in accordance with a fixed programme without 
repeated setting up. In other words the 
co-ordinate position of the cutting tool is set 
for each operation without intercession of the 
operator. Such machines may be controlled 
by punched cards (see ENGINEERING, vol. 177, 
page 377, 1955), metal tapes, paper tapes, film 
strip, and possibly other means. Though they 
are intended primarily for quantity manu- 
facture, they may often be suitable too for small- 
number or prototype production. 

Matrix Jig Borer.—A\though the * Matrix ” 
No. 150 jig boring machine is not strictly a 
programme-controlled unit, it is in fact a step in 
the evolution of a jig borer with automatic 
positioning. It makes use of an electronic 
linear measuring system for locating the table 
and extensive push-button controls, and has been 
developed by the Coventry Gauge and Tool 
Company, Limited, in conjunction with the 
Mullard Research Laboratories. Settings can 
be made in both directions to within 0-0001 in. 

The internal standards of length in the Matrix 
No. 150 take the form of steel buttress scales, 
each consisting of a solid steel bar into which is 
accurately cut a sawtooth form of 0-1 in. pitch. 
A step, machined lengthwise, reveals the form 
consisting of upright and sloping edges, and the 
maximum adjacent pitch error is 0-00002 in. 
The scale is rugged and durable being machined 
from a single piece of material; it also has the 
same coefficient of expansion as the rest of the 
machine. Interpolation between the 0-1 in. 
steps of the master scale is accomplished optically. 
A glass scale a little over 2 in. long carries 
upwards of 1,000 alternate opaque and trans- 
parent bars, equally spaced. These are scanned 
by a moving line of light and the projected 
image reduced optically by a factor of 20 so that 
1,000 bars fit exactly between adjacent vertical 
edges of the buttress scale. As the table is 


driven, the bars are 
counted as they emerge 
from behind a vertical 
edge by means of photo- 
multiplier tubes and an 
electronic counter. The 
number counted is sub- 
tracted electronically 
from the required num- 
ber and the error display- 
ed on a row of dial 
lamps. When the error 
is reduced to zero the 
central lamp lights and 
the table is clamped by 
operating a push-button. 

The opaque and trans- 
parent bars on the glass 
interpolating scale are 
scanned four times per 
second by a line of light 
produced by a specially 
designed scanning mech- 
anism, known as a flying 
line scanner. The light 
originates from a line 
filament prefocus car 
headlamp bulb. A con- 
densing lens provides a 
beam of parallel light 
wide enough to illumi- 


Jerwag climb cut programme control milling machine with table nate the glass scale over 
movement governed by metal tape (Stuart Davis Ltd.). 


its entire length. The 
scale is, however, shield- 
ed from the light, which 
can only reach it through one of four glass rod 
lenses mounted in the centres of four planet gears 
which form part of an epicyclic gear train. The 
scanner makes use of the fact that in an epicyclic 
gear train, if the sun gear and carrier are driven at 
the correct relative speeds, the plane gears, while 
moving round the sun, do not rotate about their 
own axes. With large diameter ball races for the 
planet bearings, the centre of the gears can be 
bored out and rod lenses mounted in them at 
right angles to the gear axes. While the rod 
lenses move in a circular path, they remain 
upright, and by using a lens longer than 3 in., 
an arc of motion can be selected such that the 


2 in. by 3 in. scale is fully scanned from end to 


end. 
The equipment, which embodies many addi- 
tional refinements including push-button control 
of table speed and magnetic clutches, is shown 
in Fig. 9. The last three digits of the desired 
table position in 0-0001 in. units are set up on 
dials of the electronic console on the left, while 
indication of position is given by a row of lamps 
above these dials; push 
buttons for controlling 
machine functions are 
on the panel in front of 
the table. A _ close-up 
view of the flying scanner 
and buttress scales 
appears in Fig. 10. 
Jerwag Miller.—More 
correctly described under 
programming, perhaps, 
is the Jerwag climb cut 
programme-control mil- 
ling machine, which 
combines the virtues of 
automatic operation with 
the advantages of climb 
milling. The machine is 
designed to absorb the 
stresses set up when 
metal is removed at high 
rates; for instance, the 
patent double lead screw 
on the table removes the 
necessity for back-lash 
eliminators and the over- 
arm support is a one- 
piece casting integral 
with the body. Provision 
is made for chip and 
swarf removal by a slop- 
ingtable. These features, 
though not peculiar to 
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automatic or programme machine: never 
theless essential to any system where 1 is to 
be a maximum and operator si; on 
minimum. The work cycle is con! i by a 
metal tape arranged for a particular | series 
of operations, which may be easily i; ianged 
with others. It controls automai.\y the 
following movements: 1. change i rapid 
traverse to feed rate or conversely: > werin 
of table up to 5-2 in. at end of feed: © real 
return of table; 4. raising of table {., com- 
mencement of feed; and 5. stopping spindle 
and table feed at end of cycle. The able is 
65 in. by 14in. in area and has either {2 or 24 
speeds ranging from 28 to 1,900 r.p.m Stuart 


Davis Limited, of Much Park-street, Coventry. 
are agents for this machine, which can be seen 
in Fig. 11. 


FEEDING AND CHECKING 


The grinding process is also capable of auto- 
matic operation and may be used to illustrate 
not only the pre-setting of work cycles but also 
the automatic feeding and checking of work- 
pieces. 

Reinecker Internal Grinder.—Shown in Fig, 12, 
the Reinecker J.P.S.A.O. automatic internal 
grinder (agents, Stuart Davis Limited), which has 
a nominal capacity of 2 in. diameter by 4 in., with 
a chucking capacity of 6} in. diameter and is the 
smallest of a range, has fully automatic operation, 
and can be combined with either direct or 
indirect methods of measurement. With the 
face grinding attachment, which is fed and 
retracted hydraulically, workpieces can be 
finished at one setting. There are four work 
speeds, 320, 450, 640, and 900 r.p.m., and 
grinding spindles operating up to 60,000 r.p.m. 
can be fitted. Table reciprocation, wheel feeds 
and other functions are electro-hydraulically 
controlled. The work cycle may be easily and 
rapidly set from controls on the front of the 
machine, and it is claimed that every variation 
of cycle required in internal grinding can be 
performed. An interesting feature is the wide 
grinding angle possible: 30 deg. on a standard 
machine and 60 deg. by a special arrangement. 

Scrivener Automatic Systems.—Among_ the 
most comprehensive ranges both of workpiece 
feed and sizing devices and of controlled-cycle 
centreless grinding machines to be shown at the 
exhibition are those developed by Arthur 
Scrivener Limited, Tyburn-road, Birmingham. 
To feed workpieces delivered at random into a 
grinding machine correctly positioned with the 
large end first, a vibratory hopper has been 
designed, from which the items pass down an 





P Atd.). 
Fig. 12. Reinecker automatic internal grinder (Stuart | se 
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Fig. 13. Arrangement of Scrivener controlled-cycle centreless grinder with Fig. 15 Electronic profiling system developed by Lancashire Dynamo Elec- 


automatic feed and ejection, showing component for which machine is set. 





Fig. 14 Scrivener synchronous timing device 

which enables the final dwell or ‘‘ sparking out ’’ 

period in grinding operations to be adjusted from 
zero to 10 seconds. 


inclined chute to a hook stop. The first piece is 
then gripped by spring-loaded transfer fingers, 
which contact the large-end diameter and under 
the action of a rack and pinion swing the piece 
over on to the plate. The piece is then released, 
ground and ejected. Scriveners are also demon- 
Sstrating a push-feed mechanism, a roller-type 
through-feed unit and an automatic overhead 
loader. 

An item which can be used to effect continuous 
automatic control of size on through-feed centre- 
less work is the Scrivener micro-sizer. It is 
a device enabling the control wheel of a grinder 
to be advanced by a pre-determined distance 
varying from 0-0001 in. to 0-0005 in. and when 
used in conjunction with pneumatic ring gauging 
provides compensation for wheel wear and so 
permits continuous operation. Another unit, 
known as a synchronous timing device (Fig. 14), 





enables the final dwell or “ sparking out ” period 
to be adjusted from zero to 10 seconds. 

The Scrivener No. 3 controlled-cycle centreless 
grinder can be set up to grind the stub-axle 
indicated in Fig. 13 with automatic feed and 
ejection. This is a heavy piece with two oppos- 
ing tapers and two parallel diameters, so that the 
considerable difference in size between the large 
and small diameters would involve opening the 
wheels more than | in. on release to achieve a 
continuous throughput. The idle time would 
thus be unsatisfactorily long. 

In the arrangement illustrated, the pieces are 
loaded on to the sloping magazine A, the 
bottom end of which is in line with the tubular 
guide B. At the commencement of the grinding 
cycle, the lowest piece is fed along this tube by 
the pusher rod C, which advances it a distance of 
some 16 in. to bring it into a position exactly 
over the formed workplate D. As the push- 
feed rod retracts, a pair of vertical lifting arms 
are raised; their upward movement is effected 
by the sliding cams E operating through the rack 
and pinion E, and E, on the outer of the two 
co-axial shafts. The simultaneous partial rota- 
tion of the tubular guide B, which places the 
workpiece in the V-pieces of the lifting arms, is 
obtained from a similar cam F, operating through 
its own rack and pinion F, and F;, and the 
chain wheel and sprocket drive on the inner 
shaft at the rear of the grinding wheel. When 
the piece has been lowered on to the workplate, 
the controlled-cycle movement of the machine 
comes into operation: the control wheel (not 
shown) advances the piece on to the grinding 
wheel and withdraws after grinding has been 
completed. 

On the commencement of the next cycle, the 
finish-ground piece is lifted back into the tube 
in the reverse manner to that previously des- 
cribed, so that the incoming piece pushes the 
finished component to the discharge end of the 
tube where, in a production line, a suitable 


Fig. 16 British Thomson- 

Houston tracing head for 

three-dimensional _ elec- 

tronic contro) of machine 
tools. 


tronic Products Ltd., as used with Webster and Bennett vertical mill. 


multi-jet air-gauging station could conveniently 


be located. 
PROFILING 


Already a large number of profiling or copying 
systems are well known, but it may be worth 
noting here some recent additions in this field. 

Webster and Bennett Profiling Mill.—A 48 in. 
single Series DH vertical boring and turning 
mill with built-in electronic profiling equipment 
is being shown by Webster and Bennett Limited, 
of Foleshill, Coventry. The operation of the 
electronic system, which has been developed by 
Lancashire Dynamo Electronic Products Limited, 
St. Stephen’s House, London, S.W.1, is illus- 
trated in Fig. 15. The direction of profiling 
and the feed is set. After initiation of a profile 
cycle the stylus (shown concentric with the tracer 
head) moves in towards the template. When 
the stylus contacts the template the output 
signal from the head, via the analyser, calls for a 
further increase in generator output and hence 
movement of the appropriate motorised slide. 
When the stylus deflection reaches a pre-deter- 
mined figure, a relay is energised and the output 
of the other generator causes the appropriate 
motorised slide to move the stylus, hence the 
tool, tangential to the given profile. At this 
point, under profiling conditions, the complex 
signal from the head is analysed and split into 
two electrical signals equivalent to the mechani- 
cal displacements in the two axes. (It may be 
noted that the complex signal from the head 
represents the amplitude and direction of deflec- 
tion of the stylus from its initially deflected 
position.) These two signals are compared 
with a reference. The two resultant signals 
provide the control signals for adjusting the 
cross and vertical slides according to the change 
in output from the tracer head. As the tracer 
head is rigidly coupled to the vertical slide 
carrying the tool a faithful reproduction of the 
template profile is produced on the work. 

B.T.H. Tracing Head.—The British Thomson- 
Houston Company, Limited, of Rugby, have 
designed a wide range of electronic control 
equipment, which will be represented on their 
own stand and those of some 24 machine-tool 
manufacturers. It will include the automatic 
tracing head illustrated in Fig. 16, which will be 
demonstrated on a Giddings and Lewis 350 T 
horizontal milling and boring machine (stand 
of the Rockwell Machine Tool Company). 
This unit and its associated equipment offers 
complete three-dimensional tracing with auto- 
matic control of any combination of three feed 
motions. The machine will be shown cutting 
complicated press tools for motor-car bodies. 

A novel tracing system, “ Velvetrace,” deve- 
loped by Pratt and Whitney, U.S.A., in which 
the stylus does not touch the model but employs 
a short spark gap will be described later. 
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A 10 GeV proton synchroton now almost completed in the Soviet Union has a ring-shaped magnet containing 35,000 tons of steel. 


ATOMIC 


Tomorrow the Symposium on High Energy 
Physics held at Geneva by the European Organi- 
sation for Nuclear Research (CERN) comes to 
anend. In this article we shall report certain items 
discussed during the meeting and supplement our 
previous notes on that field of atomic study 
(ENGINEERING, June 1, page 444, 1956). 
CERN Symposium 

During the Symposium held by CERN at 
Geneva, the Soviet physicist, Professor V. I. 
Veksler, one of the three scientists who proposed 
the proton synchroton in its original form, 
described what is believed to be a new principle. 
He is reported as stating that inasmuch as a 
particle moving at a speed close to that of light 
emitted radiation in a forward direction, so 
energy could be transmitted to a particle by a 
reverse process. The source might be a separate 
group of fortuitous particles or radiation. 
Acceleration caused by the communication of 
energy in this way would be proportional to the 
number of particles accelerated and might 
therefore give very high energies, say 10 times 


















REVIEW 


greater than those effected by existing accelerators. 
Synchronising one process with another was not 
difficult, and the new method he denoted by the 
term “coherent,” since it involved accelerating 
particles in a bunch. 

Three approaches were discussed: one for 
acceleration to comparatively modest energies; 
another, believed capable of achieving very high 
energies if the bunch were small when interaction 
occurred, lay in the acceleration of a strongly 
ionised column of gas, known as plasma (see 
ENGINEERING, May 11, page 322, 1956); and a 
third involved acceleration by electro-magnetic 
waves. It is, of course, conceivable that these 
techniques may lead to the achievement of 
controlled thermonuclear fusion. 

Another idea, though not entirely new, 
discussed at the Symposium dealt with the use 
of opposed particle beams. This system was 
described by workers of the United States 
Midwestern Universities Research Association, 
where a high-energy accelerator (referred to 
below) is projected. It was suggested that 
greater energies could be obtained by directing 
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Section of ring, foundations and magnetic units of CERN 25 GeV proton synchroton. 


streams of particles at each other from two 
opposed accelerators, than by using a Stationary 
target with one accelerator. It has been reported 
that two opposed 10 GeV machines might 
produce collision energies equivalent to a 
250 GeV machine firing at a static target. 


Accelerators 


Some further details have recently become 
available on the Soviet accelerator programme. 
In addition to a number of smaller accelerators 
in other places, there are two very large machines 
in the Institute for Nuclear Problems some 
100 kilometres north of Moscow. One, a 
synchro-cyclotron with a 7,000 ton magnet, 
has been in operation since 1949. Its proton 
energy was increased from about 480 MeV to 
680 MeV in 1953; it has pole pieces 6 metres in 
diameter and produces a mean internal proton 
current of 0-3 microampere. It is being used 
for nuclear research. The other machine is 
nearly complete, and should operate within a 
year. It is a 10 GeV _ proton synchroton, 
known in the Soviet Union as a “ synchro- 
phasatron,” with a ring-shaped magnet con- 
taining 35,000 tons of steel and is shown in the 
illustration above. 

Two high-energy accelerators to be built in 
the United States not previously mentioned in 
these pages are those planned by the Midwestern 
Universities Research Association and by the 
Atomic Energy Commission’s Argonne National 
Laboratory at Lemont, Illinois, operated by the 
University of Chicago. Physicists at the Mid- 
western universities have been engaged in a 
study of high-energy accelerators for the past 
two and a half years. One of the promising 
ideas developed by the group is known as the 
“ fixed-field alternating gradient” principle, 
which they believe will permit the design of 
accelerators producing a larger number of high- 
energy particles than was hitherto possible. 


Details of the CERN 25 GeV proton syn- 
chroton under construction at Meyrin in 
Switzerland are given in the Organisations 
Annual Report (see ENGINEERING, June 15, 
page 506). It will consist of a ring some 220 
yards in diameter, a section of which can be seen 
in the lower illustration and will be contained 
in a circular concrete tunnel. The main item Is 
a vacuum tube of elliptical cross-section with 
major and minor axes of 6 in. and 3 in ihrough 
which the protons are accelerated during about 
500,000 circuits by 100 magnet un’, each 
weighing 32 tons. These magnets ist be 
uniform in magnetic properties to an + remely 


high degree and dimensionally accur -. The 
particles are delivered to the circu’ °Y an 
injection linear accelerator, in which t! otons 
are accelerated to 500 keV by a cascad« erator 
and then accelerated to 10 MeV ir © first 
tank of a Linac vacuum system. Ac ration 


from 10 to 30 MeV, and from 30 to ieV is 
provided in the next two tanks. 
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CONS _LTATION ON AUTOMATION 


In the use of Commons last week, the Prime 
Minist«. was urged by Mr. Ellis Smith (Labour) 
to set 9 an investigation into the effects of 
automa. on, on the same basis as the hearings on 
automa '.on and technological change before the 
Sub-co;imittee on Economic Stabilisation of 
the United States Congress Joint Committee on 
the Economic Report. Mr. Smith also asked 
Sir Anthony Eden if he would request British 
Ministers concerned with automation problems 
to consult together in a joint conference as soon 
as possible and to meet people well informed on 
the subject. Such action Mr. Smith suggested, 
would enable a policy to be prepared to meet the 
country’s needs in this matter and to minimise 
any industrial friction that might arise. 

Sir Anthony agreed that Britain could always 
learn from foreign countries but said that the 
Government felt that no time should be lost in 
putting to use what was already known about 
these processes. This course appeared to them 
to be better than having a formal investigation. 
The Ministers concerned would be discussing 
automation with their various advisory bodies. 
In particular, the Minister of Labour and 
National Service would shortly be meeting his 
National Joint Advisory Council, and informa- 
tion was being sought from the Engineering 
Advisory Council and other bodies connected 
with the engineering industry, regarding the 
probable adoption of new production techniques 
and the availability of the necessary special 
equipment. 


SHORT TIME AGREEMENT 


Mr. Smith asked Sir Anthony if he would 
draw the attention of the Ministers who were 
going to deal with automation matters to the 
evidence given by Mr. Walter P. Reuther before 
the Sub-committee of the United States Congress. 
It may be noted that Mr. Reuther, who is head 
of the United Automobile Workers of America 
and, since 1952, President of the Congress of 
Industrial Organisations, gave details to the 
Sub-committee on a number of aspects of the 
progress of automation in the automobile 
and engineering industries in the United States. 

It was also pointed out to Sir Anthony that, 
according to clause 12 of the current national 
agreement between the engineering employers 
and the trade unions for the industry, systematic 
short time might be worked in preference to men 
being discharged. Mr. Smith suggested that, as 
British employees had made such a great con- 
tribution to the national welfare during the past 
1S years of full employment, they should all 
have the opportunity of sharing in such employ- 
ment as was available. Sir Anthony said that 
Ministers had indeed studied the report of the 
Sub-committee (Automation and Technological 
Change: Hearings Before the Subcommittee on 
Economic Stabilisation, Government Printing 
Office, Washington, price 2 dols.) and drew 
attention to its having been referred to in specific 
terms in the report of Department of Scientific 
and Industrial Research on automation. 


TRADING BY ELECTRICITY BOARDS 


Mr. Stephen McAdden (Conservative) inquired 
What action the Minister of Fuel and Power 
Proposed to take regarding the recommendations 
of the ommittee of Inquiry into the Electricity 
Suppl: Industry respecting the retail trading 
activiics of the various area electricity boards. 

In \cply, Mr. Aubrey Jones said that he 
accep! | the Committee’s recommendations that 


it was ) the best interests of consumers that the 

board hould continue to be free to participate 

rape trading and contracting activities. At 
bs) 


> time, he considered it essential that 
comp: ‘ion between the boards and private 
trader n that field should be conducted fairly 
and | accepted in principle the Committee's 
recom) :ndation that there should be a proper 
alloca n of costs in the compilation of the 





boards’ retail trading and contracting accounts. 
That did not mean that the boards should forgo 
the economies associated with large under- 
takings, but it did mean that the accounts should 
show as accurately as possible all overhead 
expenses properly chargeable to the business of 
retail trading and contracting. Mr. Jones said 
that he was in consultation with the industry 
about the manner of giving effect to this principle. 
No capital had been made available to the boards 
by him for hire purchase purposes this year. 


SALES OF NUCLEAR POWER 

Attention was drawn to the advertising 
programme of the Central Electricity Board 
and its area boards by Mr. G. Nabarro (Con- 
servative), who asked the Minister what arrange- 
ments had been made in regard to promotional 
advertising by these bodies, including advert- 
isements for nuclear power. Mr. Jones said 
he expected these boards, as responsible public 
bodies, to exercise reasonable restraint in their 
expenditure on advertising and to avoid forms 
of publicity which were misleading. 

Within that general framework, the boards 
had full discretion, as commercial enterprises, 
to decide what forms of advertising had an 
economic justification and, Mr. Jones said, he 
could not undertake to regulate individual 
advertisements by them. It would be an 
impossible task, and it would undermine all sense 
of responsibility in these bodies for him to 
dictate to them in detail how they should conduct 
their affairs. He agreed that his attention had 
been directed to a series of advertisements in 
the British Farmer (the journal of the National 
Farmers’ Union), advertising the sale of nuclear 
power to farmers in 1975, 


IMPORTS OF MACHINE TOOLS 

A number of amendments to the Finance Bill 
were debated and the Government’s intention to 
suspend investment allowances, with certain 
exceptions, was one of the clauses which came 
up for criticism. One amendment, moved by 
Mr. Roy Jenkins (Labour) and seconded by 
Mr. Austen Albu (Labour), provided that 
capital expenditure up to £5,000 should continue 
to rank for the investment allowance and was 
ntended to assist small businesses. 

Another amendment was for the retention of 
investment allowances in the machine tool 
industry. Mr. C. R. Hobson (Labour), who 
moved it, pointed out that, although this industry 
was not faced with a decline in orders, it was vital 
to the nation’s economy as the prime mover of 
the engineering industry. It was essential that 
the machine tool industry should retain the 
benefit of the allowance at this time, when it 
was facing increased foreign competition. The 
seconder, Mr. Albu, said that, as the basic 
industry for every manufacturing activity in this 
country, its expansion was quite inadequate. In 
the first two months of this year, imports of 
machine tools had exceeded exports. Steel and 
capital goods had been imported last year for 
the manufacture of consumer goods. 

The Economic Secretary to the Treasury, 
Sir Edward Boyle, Bt., agreed that the importa- 
tion of machine tools early this year had been 
disturbing but investment in the steel industry 
during 1956 was expected to reach £63 million. 
The Chancellor of the Exchequer had carefully 
considered this amendment, for which there was 
a strong case. He had come to the conclusion, 
however, that exceptional treatment should be 
given to shipping, scientific research, and fuel 
saving, and that that was as far as he could go 
this year. Dollar imports of machine tools were 
still fairly rigidly controlled. Both amendments 
were subsequently defeated. 


Silencers for Jet Engines 


The work of the research department of the 
Ministry of Supply on the diminution of noise 
from aircraft was referred to by Mr. A. E. 
Hunter (Labour). He drew the Minister’s 
attention to the success which had been achieved 
by the new silencer pen fitted to a Javelin jet 
fighter aircraft and asked what progress was 
being made in connection with airliners ordered 
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by the Department. Mr. Reginald Maudling 
replied that it was hoped to have available 
towards the end of next year a silencer for 
engines running on the ground which would be 
suitable for the larger type of jet airliners. 
Noise reduction in flight was a more complex 
problem and the final answer to that problem had 
not yet been found. Work on various kinds of 
jet nozzles gave promise of effecting an appreci- 
able reduction in noise and that work was 
continuing. It was hoped to have a silencer 
available for large jet airliners before these 
aircraft came into regular operation. 


Transport of Coal 


The Minister of Fuel and Power, Mr. Aubrey 
Jones, declined to give a general direction to the 
National Coal Board not to use road haulage 
for the transport of coal, where facilities for its 
transport by rail or waterway were available. 
He informed Mr. William N. Warbey (Labour) 
that collieries were, in fact, laid out to move the 
bulk of their output by rail. Facilities for load- 
ing road vehicles were limited and, where they 
were available, their use was, in the last resort, 
for the buyer to determine. 


Electricity Generation by Atomic Energy 


Mr. Warbey asked the Lord Privy Seal for 
information as to the main components of the 
price of 0-6 pence per kilowatt hour which 
the United Kingdom Atomic Energy Authority 
estimated to be the total net cost of electricity 
generated by the early nuclear power stations. 
He also inquired as to what selling price had been 
assumed for the plutonium by-product for the 
purpose of that estimate. Mr. R. A. Butler 
replied that the detailed figures on which the 
estimate was based had been given in one of the 
papers presented to the Geneva conference on 
atomic energy last August. Although some of 
the figures used in building up the estimate 
referred to had altered, in one way or the other, 
the estimate remained the best that could be given. 


Foreign Workers for Coalmining 


Some particulars about the number of men 
from overseas now working in the coalmining 
industry were given by Mr. Robert Carr, the 
Parliamentary Secretary to the Ministry of 
Labour and National Service. He told Sir 
Charles S. Taylor (Conservative) that it was 
understood from the National Coal Board that 
there were about 10,300 foreign employees in 
its coalmining labour force, including 5,300 Poles, 
3,800 European volunteer workers and 750 
Italians. The Board was unable to take 
advantage of the Ministry’s standing arrange- 
ments for the recruitment of further foreign 
workers in the absence of agreement with the 
National Union of Mineworkers. 
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NOTICES OF MEETINGS 


British Productivity Council 
LONDON 


All-Day Discussion on ‘“‘ Productivity and the Production 
Worker.” Organised by the North London Productivity 
Committee. Tousnhem Central Library, 391 High-road, 
London, N.17. Thursday, July 5, 10 a.m. to 5.30 p.m. 
(Registration fee 5s.) 


Building Centre 

LONDON 

Various documentary films. Wed., June 27, 12.45 p.m. 

Manchester Joint Research Council 

MANCHESTER 

Address on ‘“* Automation,” by the Earl of Halsbury. 

Whitworth Hall, The University, Manchester. Mon., July 9, 

2.15 p.m. (Admission by ticket.) 
The address and telephone number of the head- 
quarters of each institution are given below. 
Meetings in the headquarters town are held there 
unless otherwise stated. Particulars for this 
column should reach the Editor not later than 
Monday morning in the week preceding the 

date of the meeting. 

British Productivity Council. 5, he Mr. Charles Cooper, 


126 The Ridgeway, Enfield. rd 2611.) 
Buildin; , 26 Store-street, London, W.C.1. (MUSeum 


5400. 
Manchester Joint Research Council, Chamber of Commerce, Ship 
Canal House, King-street, Manch 2. (D 5574.) 
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THE HUMAN 
ELEMENT 


Shipyard specialists give more trouble—A proper 
but distasteful decision—Skill does pay—Cost of a 
good example—The degree of government control 
of wages—The storm continues around automation, 


x ke * 
More on Drilling Holes 


A second dispute has broken out over the 
drilling of holes on the refrigerated cargo liner 
** Calamares * at Cammell Laird’s Birkenhead 
shipyard. This time the dispute concerns who 
should fix metal straps to plastic panels. The 
drillers were given the job, and 150 joiners sat 
down and refused to work. They subsequently 
agreed to go back on the advice of their district 
official but refused to carry out any further work 
on the job in question until an arbitration 
tribunal was invoked. Meantime the 700 
joiners in the yard have put a ban on overtime, 
as well as threatened a strike if the company do 
not suspend work as requested. The Amal- 
gamated Society of Woodworkers have taken a 
surprisingly firm line on the matter, so soon 
after the settlement of the original dispute. 
The Shipwrights and Ship Contractors Asso- 
ciation, to which the drillers belong, assert that 
it is their job to drill holes in the metal base. 

So it goes on. Small wonder that Mr. W. 
White, president of the American Pan-Ore 
Steamship Company made some scathing remarks 
about Cammell Laird and the British shipbuilding 
industry in general. Mr. White said that the 
earlier strike has cost his company 500,000 dols. 
in lost earnings and that he had decided not to 
ask for British bids for new ships. This has 
cost the industry the opportunity of competing 
for £6°4 million of shipbuilding orders. The 
Managing Director of Cammell Laird, Mr. 
R. W. Johnson, in commenting upon what he 
called the “very heartrending remarks” of 
Mr. White, said: ** we are trying to be as tolerant 
as we can, and we can only hope that all those 
who are fighting for the various jobs at stake, 
and bringing into use new materials and methods, 
can solve their problems with the help of res- 
ponsible heads of unions.” A hope to which 
most people would subscribe. 


xk * 
Guilt by Association ? 


The dismissal of Mr. John Lang by Imperial 
Chemical industries Limited because he is 
considered by the Government to be a bad 
security risk for I.C.I.’s work on certain official 
contracts has aroused a good deal of public 
discussion. Quite rightly, people’s prejudices 
are on the side of Mr. Lang. Ina matter of this 
kind, the public is left to make what it can of 
half of the truth and it is quite reasonable that 
the other half should not be made public property 
for reasons of security. The half truth available 
does not completely support the prejudices. 
1.C.1. have made it quite clear that they have 
dispensed with Mr. Lang’s services because they 
could not retain them and get certain Govern- 
ment work. The obligations and duties of a 
public company under these circumstances are 
clear and I.C.1. has fulfilled them. This com- 
pany’s concern for the terms of employment of 
its staff is well known and their decision must 
have been a hard one. Their hand was forced. 
Had it not been so, they would presumably 
have considered him employable, an issue first 
raised for them on his behalf in 1951. For his 
own part, Mr. Lang has not been quick to see 
the writing on the wall. He must have been 
aware that he was running a growing risk. It 
is of interest that Mr. Herbert Morrison, a 
member of the Privy Council committee recently 
inquiring into this question in general terms, has 
counselled caution on taking the matter further. 
Mr. Lang and his employers have been caught 
in the trammels of the security machine, and it 


is in the public interest that as much of the truth 
as possible should have public debate. The price 
of liberty is still eternal vigilance. Distasteful 
decisions have had to be taken. That done, 
their execution should be carried out as 
generously as possible. 


xk * 
Youth and the Mining Engineer 


In his presidential address to the Association of 
Mining Electrical and Mechanical Engineers 
earlier this month, Mr. J. D. Morton took as his 
subject “ Youth and the Mining Electrical and 
Mechanical Engineer.” Pointing out the appal- 
ling waste of youngsters which came out of the 
Great Depression in the 1930's, when men never 
had a chance to show what they could make of 
their apprenticeship training in the mines, he 
makes a striking contrast with the situation 
to-day. In the present conditions of the labour 
market, the difficulty is to make youth realise the 
advantages which will accrue in the long run to 
the man who has a skill and that some day he 
will really gain over the unskilled man, who has 
possibly occupied a series of temporarily, at 
least, lucrative dead-end jobs. 

This, Mr. Morton realises, is no small assign- 
ment. The great bulk of young people are not 
remarkable for their forward-looking propen- 
sities. The wage packet of to-day rates higher 
than the problematic higher skilled pay of to- 
morrow. The pressure of trade union negotia- 
tion is, of course, all in favour of the short-term 
view. 

Mr. Morton draws attention to the efforts 
which have been made within the coal industry, 
so far not with conspicuous success, to reduce 
the training period of promising youths and get 
them into responsible positions as soon as 
possible. There is much to be said for this 
approach. Many apprenticeship periods are 
unconscionably long, so as to protect the market 
of the journeyman and to suit the convenience 
of the skilled men. It is very much open to 
question if such thinking is to be condoned in a 
time of full employment. 


= & 


M.P.s’ Salaries 


The Prime Minister is being tough on the 
members of the House of Commons. Last week 
he rejected out of hand a request made jointly 
by Mr. Gaitskell and Mr. Clement-Davies, for 
an independent committee of enquiry to advise 
on the remuneration of M.P.s At a time when 
the Government are calling for restraint in 
wages and salary demands he could hardly have 
done otherwise: it would be wrong for Ministers 
and M.P.s “ who are rightly expected to set an 
example,” to raise their own remuneration now. 
Mr. Eden’s letter expressed sympathy with the 
desire, which is understood to be widespread, 
to have salaries and allowances raised substan- 
tially: “*...we fully realise the financial 
difficulties facing a number of members of 
Parliament on both sides of the House. In 
particular, the junior Ministers in the Govern- 
ment, who by reason of their appointment are 
unable to take any part in professional or business 
activities, are heavily handicapped.”. He then 
proceeded to reject the recommendations of a 
select committee of the House who had reported 
on the matter. 

There is now strong resentment against the 
Government’s policy, which is said to favour the 
well-to-do Conservatives. Mr. Gaitskell may 
well be forced, by the pressure of his back- 
benchers, to take action and force a debate. 
In such an event it will be particularly galling for 
those Tories who have not the good fortune of 
a private income or another job, to vote them- 
selves out of a rise. It is indeed questionable 
whether the Government are right in pursuing 
this policy of no rise at any price. An M.P.’s 
duties and responsibilities are as important as they 
are onerous. It can hardly be in the nation’s 
interest to have underpaid representatives at 
Westminster, or to have a House full of half- 
timers. 
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Wages in Nationalised Inc 


There is a growing belief that the « 
are losing votes through their fail: 
the wage-price spiral, and pressure . 
to have a “ freeze” of both wages « 
nationalised industries. This come 
when the Government are reconsi. 
policy towards these industries. 
issue is whether the Government, (: 
Ministers and Departments concer; 


interfere with the commercial policy 


nationalised Boards, or should allow ) 


as independent bodies responsible fo: th 2 


decisions. 


Already there are sharp differen .s in the 


practice of some Ministers. Mr. Aut; 
allows the fuel and power industries i 





cy Jones 


run their 


own affairs. Mr. Watkinson takes a great deal 


upon himself in directing the policy 


of the 


transport industries. But to issue an edict 
saying that in future all wage negotiations relating 
to employees in the nationalised industries would 
have to be conducted with the Government 
would probably carry more dangers than 
advantages. Sooner or later a union would 
defy the official ruling, and there would be a 
strike against a political body. The outcome of 
such a strike could result in a serious lowering 
of the Government’s prestige if successful, or to 
political bitterness on the part of trade union 
members if broken. It would not avoid pay 
claims and strikes but would make each issue so 


major that the whole country would be 


affected. 


Another aspect of increased Government control 
is the inevitable shifting of responsibility from 
the people who run an industry to people who 
who administer the nation’s affairs. The loss of 
prestige by the Boards could not mean effective 
and responsible running of the day-to-day 


business. 


There is little likelihood of the Government 


taking such a course. Once followed 


it must 


lead to complete control of the whole economy, 
and this is hardly one of the aims of the present 


Government. A more likely course 
development of a national wages policy, 
advice, persuasion and encouragement. 


is the 
through 
What- 


ever the urgency of the need, in a democracy 
there can be no substitute for collective bar- 
gaining. There is a strong case against this 
being between unions and Government: if it 
were, arbitration courts would still have the 


last word. 
£: 2? 


Automation—the Eternal Debate 


The storm of debate about automation on the 
shores of industrial relations still goes on. The 


hope is surely that it will blow itself out 
and take most of the problem with it. 


ere long 
At the 


moment it is producing a good deal of shoddy 
and tiresome intellectual driftwood. The out- 


standing feature of the storm, howeve 
amount of wind. 

The president of the National U 
Vehicle Builders has let it be known 


r, is the 


nion of 
that the 


unions will be united if automation leads to a 


struggle with management. The pres 
the Amalgamated Union of Operative 
Confectioners and Allied Workers has 


ident of 
Bakers, 
referred 


to the subject in terms of a production crisis for 
capitalism. Such outbursts make an unfavour- 
able contrast with the recent intelligent approach 


to the problem by the T.U.C. 


A number of industrialists have now come 
forward to stress the inevitability of automation, 


including Sir Godfrey Ince, now chai 


rman of 


Cable and Wireless and formerly Permanent 


Secretary at the Ministry of Labour 
still seems to be a widespread doubt on 
of labour whether they can get effe! 
sultation with management ahead of ' 
tion of automotive controls, and the 
of the National Union of Bank Emy 
recently expressed scepticism about (| 
while, however, Briggs Motor Bodie: 

a booklet to their shop stewards set! 
plans for automation in the futur 
looks like the inevitability of gre 
the noisier sort. 
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-all in one 
rapid operation 











y Tapered and sealed 
conical end produced 
by parting machine. 

Unwound end with 
strands sealed 
ready for splicing. 








' 

1 

| 

; It takes only 80 seconds to part, taper and seal 
a 3” diameter wire rope using the Metrovick 
{ ° ° ° P 

HRP 25 parting machine, which now incorpor- 
ates hydraulically applied tension. Ropes pre- 
pared in this way are easier to thread and much 
l safer to handle than ropes with bound ends. 
When the end is to be used for splicing, the 
individual strands can be sealed without welding 
l the whole together. 

| 

| 

| 

| 

| 

| 


The Metrovick parting machine can be 
used for continuous operation with wire 
ropes of }” to \” diameter, and for non- 
continuous operation up to 1%” diameter. 
Slotted clamping heads save time and 
trouble by dispensing with the need for 
threading the rope through the machine. 
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ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 
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SCRAP PRICES 
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SHEFFIELD: ‘Phone 41194. LONDON: ‘Phone Albert Dock 2841 
BIRMINGHAM: 'Phone Victoria 2954. and Tilbury 237. 
INVERKEITHING: ‘Phone 460/I. MILFORD HAVEN: ‘Phone 76. 
WISHAW: ‘Phone 26. MANCHESTER: Phone Blackfriars 
BRITON FERRY: ‘Phone 3166. sates 

PRESTON: ‘Phone 86285. MIDDLESBRO’: ‘Phone 3481. 
BRISTOL: ‘Phone Fishponds 53253. LIVERPOOL: 'Phone Bootle 3885. 
BARROW: 'Phone 275. RINGWOOD: ‘Phone 700. 
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At Drakelow, the largest 275-kV installation 


in Great Britain, Reyrolle air-blast switchgear is 


re) 
used with telephase and mono-bias protection yeas ES 
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A. REYROLLE & COMPANY LIMITED HEBBURN. COUNTY DURHAM, ENGLAND 
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Superior Plant is the Potent 
Agent in achieving economi- 
cal production. Ship- 
building, Oil Installation, 
Chemical Plants, Hydro 
Electric Schemes and all 
the other triumphs of 
twentieth century engineer- 


ing require pipes and 


fittings that will give effi- 


cient service allied to well 


planned layout. 


Shaw-Petrie and Clyde Tube 
Forgings Limited, manu- 
facture, fabricate, and 
erect, to the _ highest 
specification, a complete 
range of pipe-work and 
Seamless Steel and Alloy 


Butt Welding Fittings. 
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CLYDE TUBE 
FORGINGS LTD 


NORTH HILLINGTON - GLASGOW SW2 - TELEPHONE HALFWAY 5551-6 





LONDON OFFICE 157 VICTORIA ST. SWi 
TELEPHONE TATE GALLERY 9325-6 
AND AT SOUTH SHIELDS, LIVERPOOL 

AND BELFAST 


OVERSEAS 
CANADIAN CLYDE TUBE FORGINGS 
P.O. BOX 278 WESTON ONTARIO 
New Zealand Barbados Mexico and 
East West British Guiana Venezuela 
Central and Jamaica Belgium Holland 
South Africa Trinidad Norway Sweden 
Australia Italy Spain and Finland 


CLYDE TUBE FORGINGS OF AMERICA 
PORTLAND OREGON US.A. 
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Lloyds Ductile fron 


; has a greater 





tensile strength than 







some steels with 
the castability and 
machineability 


Ulim mate 
Tensile Suress 
‘Tons Isq. in. 





With Lloyds Ductile Iron, the graphite flakes common to 
ordinary cast iron are present in the form of spheroids. It can 
be cast as accurately and as easily as ordinary cast iron, but 
compared with flake-graphite iron is stronger, tougher and 
ductile. 

Lloyds Ductile Iron is now being used for a wide range of 
engineering parts and in some instances is replacing cast or 
forged steels, malleable iron and non-ferrous metals. It also 
replaces grey iron, permiiting reduced section thickness to take 
advantage of the better properties offered and it may well enable 
you to re-design your present castings for more efficiency. 

The successful casting of Ductile Iron demands the strictest CYLINDER BODY in Ductile Iron. Weight 


é 30 Ibs. 
and most experienced metallurgical and melting control, but 


TRANSMISSION BEARING in Ductile 


Lloyds have been casting it daily, continuously since 1950! Iron. Weight 50 Ibs. 


Technical advice freely given on request. 


Ductile Iron is only one of the range 
Lloyds of Burton of High Duty Irons cast by Lloyds 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT * TELEPHONE: BURTON 3867 


A Print for Industry Lid. advertisement 
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any liquid 
ds any tank 
anywhere 
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| If you’re fed up with the 
old ways of measuring 
liquids (and who isn’t ?) 
a Simmonds Contents Gauge 
will be just your cup of tea. 
The indicator may be on the tank 
b or hundreds of feet away: 
; in either case you can see 
at a glance the exact 
state of affairs. The kind 
of liquid or size 
and shape of tank 
makes no difference 
to the accuracy of the reading. 
Nor do the conditions. 
There's a Simmonds Contents Gauge 
for every purpose; high or low 
level warning devices and automatic 
pump controls to go with them; 
and the right engineers 


to install and service them. 


SIMMONDS CONTENTS GAUGES give the right answer 


, Manufactured by: SIMMONDS AEROCESSORIES LIMITED Enquiries to: Byron House, 7-8-9 St. James’s Street, London, S.W.1 
ta 


Head Office & Works: TREFOREST, PONTYPRIDD, GLAMORGAN. A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Daniel Adamson # Ltd, have been manufacturing 
steam raising plant since 1842, 

Societe Anonyme john Zckerill now Cockerill-Ougrée 
has been established in Belgium from ial 

British sources for a similar period. 

The vast technical resources and experience the 
Cockerill-Ougrée organisation are now available 
to Daniel Adamson ¢@ Ftd. for the design and 
construction of fdamson- cherill Water Tbe 
Boilers up to operating conditions of noolb/sg inch 
and 95o F. 


DANIEL ADAMSON & Co, Lro, DUKINFIELD - CHESHIRE 
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a closer watch on production 
































with these new SMITHS Recorders 








Three new Recorders are now added to the 








Smiths range of instrumentation. These instru- 
ments can be used for a wide variety of applica- 











Smiths multi-channel 
tachometer 
recorders 


Smiths multi-channel 
“Desynn”’ 
recorders 


Fielden-Smith 
““Desynn” 
Servograph recorders 


\ \ 4) \ SMITHS INDUSTRIAL INSTRUMENTS LIMITED 
4 R Chronos Works, North Circular Road, London, N.W.2. Telephone : GL Adstone 1136 


Northern Sales Office : York House, 12 York St., Manchester, The Industrial Instrument Division of S. Smith & Sons ( England) 














tions where accurate and permanent records of 
data is required from up to six different sources. 











For use with Smiths single or three phase Tachometer Generators 
to record rotational speeds, conveyor speeds, rate of printing 
impressions etc., from up to six different sources. 

Can be used individually or in conjunction with Smiths 
Indicators or incorporated in existing Smiths Tachometer 
layouts without expensive re-calibration. 

Six colour inked ribbon obviates ink reservoirs or capillaries. 
Wall or Flush Panel Mounting. 


Unit construction principle gives excellent accessibility 
for servicing and maintenance. 


For more details write now for leaflets No. MY.611 and M Y.621 


For use with the “Desynn” system of Remote Indication. This 
system remotely indicates such functions as Angular Position, 
Liquid Level, Force, Linear Position, Differential Pressure and 
Pressure. 

Any one of these functions can be recorded from up 

to six different sources. 

Can be used individually or in conjunction with “Desynn” 
Indicators or incorporated in existing ““Desynn” system layouts 
without expensive re-calibration. 

Wall or Flush Panel Mounting. 


Unit construction principle gives excellent accessibility 
for servicing and maintenance. 


For more details write now for leaflets No. MY.622 and MY.623 


This Recorder—produced in conjunction with Fielden 
Electronics Ltd.—is available as an alternative to the single 
channel “Desynn” Recorder on applications where a 
circular chart is preferred. 


For more details write now for leaflets No. MY.622 and MY.642 





AP 188.318 
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(above left) Draught tube cones produced for The English Electric Company Limited, 


and used in an important hydro-electric installation overseas. 


components, and for the production of iron castings also in the medium and heavy categories. 
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Steelwork fabricated by 


DISTINGTON ENGINEERING COMPANY LIMITED 
WORKINGTON 


CUMBERLAND ENGLAND 
















Ore loading pocket with lining plates of 12% manganese steel. 
The pocket was dismantled, and re-assembled at a mine overseas. 

(below left) Solid bottom mine car of 34 tons capacity, fitted with automatic couplers, 
roller bearing wheels, laminated springs, and ramming face attachments. The body was 
fabricated from medium tensile corrosion-resisting steel. Distington Engineering Company 
has a large department devoted entirely to the flow production of mine cars. 


(below right) Air receiver, an example of the many types of cylindrical vessel produced 


with the assistance of automatic welding machinery. 


Distington Engineering Co. Ltd. has excellent facilities for machining medium and heavy 


TS 
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Controlled 
quality... 


°° . 

Repetition steel castings for 

4¢ Agricultural Machinery. 

+ Road Rollers and Road Construction Equipment. 

4¢ Mining Machinery. 

+ Quarrying and Dredging Equipment. 

+ Heavy Automobile Industry. 

3¢ Steam and Diesel Locomotives 


*% Tractors and Earthmoving Machinery. 





John Fowler & Co. (Leeds) Ltd. 
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Why ‘ENGLISH ELECTRIC’ use MEEHANITE 
castings for their traction diesels 


“The bedplates, crankcases and cylinder heads of ‘English Electric’ Type SVT diesel 
engines are all Meehanite castings. These, although subjected to the exceptional stresses 


Many famous engineering firms have found 
that Meehanite’s high strength, coupled with 
.. atl . ai r ae its homogeneous, close-grained texiure, per 
of rail traction duty, must be essentially lightweight and yet possess physical propertics mit valuable weight reductions to be made. 
better than normally required for ferrous castings. Cylinder heads must withstand 


; ; Write for a copy of “‘Meehanite in Service 
pressures of over 900 pounds per square inch and all castings must be of a dense, non- of Industry,” a new 44-page book trating 
porous nature entirely free from blow-holes.” many other applications in leading | ustries. 


Cast lron Can Do it-of tts 


MEEHANITE METAL FO DRIES 
AT YOUR SERV! 
& 


Cameron and Roberton Limited, Kirk’ — 
Bros., Limited. Nile Street, South Shields ds oc 
= Limited. Newport, Mon. John Harper (' = aioe. 
Willenhall, Staffs. G. M. Hay and Compan . "diam ‘. 
C. A. Parsons and Company Limited. ' eo 
Qualcast (Ealing Park) Limited. Lon 
— Foundries Limited. Leicester. Southe 
The De endable Metal Waddon Croydon, Surrey. Winget - 
Pp Ashmore, Benson Pease and Co. = Sto« 


Butterley Co., Limited. Ripley, Derby. 
THE INTERNATIONAL MEEHANITE METAL CO. LTD » MEERION HOUSE - 4, DOWNSIDE - EPSOM - SURREY - Telephone: EPSOM 3507-9 
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the newest 


Smith 


\ Diesel Loco Crane 


? 

4 
ay 1 
%; 


> 4 It has many features not previously in- 
corporated in cranes of this type. 





ee Friction clutches of entirely new design for 
speedy working. 


a Easily operated and conveniently grouped 
controls. 


* Steel Cab of latest type. 
+ Loco or Shunting type carriage. 
¥& Single or double barrel hoist units. 





nited. 


“a THOMAS SMITH & SONS (RODLEY) LTD CRANE & EXCAVATOR WORKS RODLEY LEEDS 
wee, 


ne, 6 
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Reproduced above is the standard form upon 
which we schedule plant and the appropriate 
balanced assembly of gland packings for 
each item of plant. 


By far the most important factor in 
the cost of a gland packing is its life 
in service. 

Over 30 years experience as specialist 
manufacturers of gland packings has 
proved to us that often it is impracticable 
to get the best results by using a single 
type of packing in the gland of a pump, 


e 

compressor or similar type of plant. b l d b l 

In such instances, a balanced assembly a ance assem tes 
of die-formed rings of gland packing, 
based upon the nature of the service con- l d k “ 
ditions and upon the type of plant in of 2£ an pac ing Ss 
which it is to be used, is both more 
efficient and cheaper in the long run. 


e 
We will supply you with balanced 'o C P k 
assemblies, packed ready for installation, y rane ac Ins LTD. 
and we recommend that you allow us to 
schedule for you a list of plant and the 
assembly of packings we recommend for 
each item. Stocks of balanced assemblies 
of gland packings are generally organised 





on the imprest system. 
| This is the most systematic, efficient and 
' economical way of buying gland packings 


for all services, and we should welcome 
the opportunity of discussing with you 
| ' your special requirements. 





These rings of packing illustrate a specimen 7-ring balanced assembly. 
| For the purpose of this illustration, the diagonal joints of the 
rings are shown located in two positions. In practice, there should 
be three positions approximating to 12, 4 and 8 o'clock. 








Crane 


OF SLOUGH 
ENGLAND 
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machining 
costs 


Components previously fabricated or 


machined from the solid can now be 





produced more economically by Osborn 
precision casting processes. Frequently, 
there are further savings in the machine 
shop where machining times are greatly 
reduced or even eliminated. Castings of 
high quality finish are produced to close 
tolerances in every grade of steel, including 
tool steels, stainless steels and heat 
resisting alloys. Castings are manufactured 
for mechanical conveyors, the machine 
tool industry, electrical switchgear, etc. 

Osborn castings provide many economies 
and help to increase output—please write 


for literature. 


SHELL MOULD & 
OSBORN SHAW 
PROCESSES 






Fine Steelmakers 

Steel Founders 

Engineers’ Tool 
Makers 











-) A —— 
. 
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Specialists 


in the production of 


ALUMINIUM ALLOY GASTINGS 


for the 
Aircraft, Motor, Commercial Vehicle, 
Electrical, Textile and 


General Engineering Industries 
for more than fifty years 













WILLIAM MILLS LIMITED 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
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MS, 


The service offered to industry ,by Wards is backed by the 
experience of over half a century, and covers every aspect of 
railway siding planning, construction and maintenance. 








a 











The accompanying photographs 
show sections of a recently com- 
pleted ‘* Ward-built’’ siding. 





Copies of the third edition of our 
booklet ‘Rails and Rail Accessories"’ 
forwarded on request. 





COLLIERIES 
REFINERIES 
POWER STATIONS 
GAS WORKS 

: BREWERIES 
DOCKS, ETC., ETC. 





Sf a) SIS SIME a SE LT YG RAL eas CO Bio OT Va ST A SA a Sa a 








He Meilray Sling Conbslltants 
andl Conticclorh. 
THOS.W.WARDLTD: ALBION WORKS: SHEFFIELD 


TELEPHONE: 26311(22 LINES) + TELEGRAMS: “FORWARD - SHEFFIELD” 
LONDON OFFICE: BRETTENHAM HOUSE ~- LANCASTER PLACE - STRAND ~- W.C.2 


$C€33 
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BIBBY COUPLINGS | Bape & 


MERCURY-IN-STEEL 








AND VAPOUR 
THERMOMETERS 


To the highest 
Standards of 


accuracy 








Illustration shows 
Mercury-in-Steel 


| Cau 

| j stance Thermometer 
| 4 

y PF 





Budenberg 


THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


| wre BUDENBERG GAUGE CO. LTD., 


Telegrams : COUPLINGS, SOWEST, LONDON Telephone; ABBey 1194 








BROADHEATH, No MANCHESTER 








Regency House, as Warwick Street, London, W.1. 62 Robertson Street, Glasgow, C.2. 
"Phone :GERrard 4622- "Grams: Pyrometer, Piccy, London. amBU6 


IR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE. 











Two-stage compressors similar to that illustrated on the 
right are made in three types for pressures up to 450, 600 
and 1000 Ibs. per square inch. They are belt driven or 
direct coupled to electric-motors, petrol or Diesel Engines. 





Single-stage compressors similar to that shown on the 
left are suitable for pressures up to 100 lbs. per square 
inch. They are made with one, two or three cylinders, 
according to the capacity required, and are driven in 
the same way as the machines above. 





™ For full information write, giving particulars of the duty 








SS a3 required, to Department “B.” 
SPSS ReAvELL Co., Lr». IPSWICH. 
Telegrams : “Reavell,” Ipswich. Telephone Nos. : 2124 & 2125. 
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: Turners Multi Vee Rope 
Drives play an important 
part in connecting the 
main motor and the 
levelling motor to the 
MG- 2) worm reduction gear in 
tn PY hoisting machines for 
2 Mm electric lifts. As used 
by the Express Lift 
Company Ltd. 











TURNERS 


CORD “\W/ BELTS 


Made to B.S,S. 1440/1948 


Makers also of 
RUBBER & BALATA 
POWER TRANSMISSION BELTING 
RUBBER CONVEYOR BELTING 
ENDLESS WHIPCORD BELTS 





TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGA 
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7 i : The Steel Company 
: of Wales Limited 





Sheet steel and tinplate 
of the highest quality 





ENQUIRIES SHOULD BE ADDRESSED TO 


The Sales Controller 
The Steel Company of Wales Ltd 
136 Regent Street, London W.1 











SLL eae Re eee EY ee 
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FL=-XIBLE TUBING 
-: 
OR CORNUCOPIA? 
A* FLEXIBLE’ PROBLEM — a metallic assemblies. This grower now reports that he has not only doubled 
Compofiex answer. Last year a his yields of tomatoes compared with the previous season, but has also con- 
market gardener from near siderably reduced his costs—even after paying for the necessary equipment. 
Blackpool asked our advice Your own business may be far removed from growing tomatoes but if it 
about some special tubing which calls for the use of flexibles, Compofiex can help. 
he could use for steam sterilisation We offer the only complete advisory service 
of the soil in which he grows on flexible tubing and hose. As suppliers of all types and in all 
tomatoes. The Compoflex answer materials, we can recommend ‘ flexibles’* best suited to a particular 
Was to supply him with special bronze job, and at the right price. 
° e € + 9 ’ H 
e if there is a ‘flexible’ answer, you'll find it at 
COMPANY LIMITED 
Flexible Centres at : 26 Grosvenor Gardens, London, 8.W.1. Tel: Sloane 6185/5109 and Huddersfield 
Road, Oldham, Lancashire. Tel: Oldham-Main 8114. BRITAIN’S ONLY FLEXIBLE CENTRES 
PA TORIES A TF OLDHAM A N D 8. 0 BF 2 WIMwYB*bL_EDON 


TGA GA 
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| 
} 
— the beanstalk in the fairy tale, the demand for Perkins diesel engines In fact the demand is growing so fast we'r 
| - prey ean keeps on growing! Whatever the application, pleting large extensions to our Peterborough fa 
you ‘ nd Perkins diesel engines are cheaper to maintain and cheaper to to make sure our customers get the service w: 
= ve longer and start more easily Their reliability is a by-word. deserve, there are Perkins Sales and Service 
) gel rerye and seventy manufacturers now fit Perkins diesel engines most countries of the world If you have a po 
as standard equipment and they’re at work on 423 different applications. we'll be glad to help you. 
ne inemes * 5 
| 
g - 
' biuaSied 
t 
lee FOR AGRICULTURAL, VEHICLE, 
¥ | 
| ! MARINE AND INDUSTRIAL APPLIC‘ 
| CL MGRA A DIESELS | - 
' =) 
‘, The Dine ; naa 
RA. he Diesel Engine with the Clean Exhaust F. PERKINS LTD., PETERBOROUGH. PHONE: PETERBO 
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‘Rotarprest’ Ends for Pressure Vessels 


can be supplied in Mild, Alloy and Clad Steels 
and Non-ferrous Metals. The capacity of the 
Rotarpress ranges from 5 to 15 feet diameter, and 
:i0. to 4 in. thickness. Knuckle radii and depth 
nay be varied to meet individual requirements. 


lease a:'< for List No. EG 881 giving full range 
of sizes. 








% A. | ARVEY & CO. (LONDON) LTD. 
Wookwic vad, London, S.E.7 ' Phone: GREBenwich 3232 (22 lines) 











inning 
SAVES METAL 


— CUTS TOOL COSTS 


Dished and flanged ends Rotar- 
press spun by Harveys, greatly 
facilitate the design and product- 
ion Of Pressure Vessels. They 
combine semi-ellipsoidal form 
with large knuckle radius. A 
substantial reduction in plate 
thickness can be effected, and in 
most cases tool costs are elimi- 


nated. 














at tere 
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For the right pressures . . . at the right points .. . in every section of in ustry 


ROTARY - TRIPLEX CENTRIFUGAL 





















* * 
La 
* & 
* 2 
¢ * 
— Pm 
: 
a * Available in two designs—the normal type 1 impello 
; For pumping heavy viscous liquids, and sensitive fluids For those services requiring an “even flow” against high and flanged connections for chemical industry ? ming rs 
’ when violent agitation would be harmful the Howard ‘M’ @ = Pressures the Howard Triplex Pump is available in three e clean type with open impellor and all inter: otk 
| ; ype Easy Cleaning Rotary Pump is ideal. Made in seven sizes sizes, §, 10, 20 HP with wide choice of liquid ends giving machined, specially for the Food and Dairy | oom 
, for capacities from 1 2 GPH manufactured outputs up to 6,000 GPH and pressures of 12,000 p.s.i. types have circular casings permitting outputs t 3 oGPM 
' in stainless steel and other corrosion resistant nm jacketed liquid ends supplied, also double check valves ® for heads up to 140 p.s.i. can be supplied if 1 
/ alloys, jacketed pump casing if required if required, mechanical gland seals also jacketed casings v d for 
’ 
| a & 
7 
© PROPORTIOMETER 
} In food and chemical production, andin many other industries these four different types of A variable capacity plunger pump for accurate n - 
Howard Pumps have proved their efficiency in many fields. Although each one has a specific e mae co metre tag agp rangir na few 
j “ Cc. ’ x » Can De suppl 
| range of functions, all are designed to withstand constant hard use and are remarkably simple pressures up to 2,000 p.s.i. a8 
| to clean and maintain. @ liquid ends steam jacketed 
and fitted with double 
FOR THE MOST HIGHLY CORROSIVE CHEMICALS All Howard Pneumatic Pumps can be supplied e se valves if oe 
° . ° " Maximum rating 20 ake 
in stainless steel, or in any anti-corrosive alloy which is machinable, also available in Steel, 
Bronze, Aluminium, ctc. 
oo 
' FOR REMOTE CONTROL BY INSTRUMENTS Proportiometer and Triplex Pumps can be supplied 
ready for instrument control so as to permit a substantial saving in manpower. * 


Write for fully descriptive literature on the complete range of pumps available, to 
» Made under Moore 
and Charlton Parent 


Nos. 476953 and 
@ = 500569 


PNEUMATIC ENGINEERING CO. LTD ° 


FORT ROAD, EASTBOURNE,. SUSSEX e TELEPHONE: EASTBOURNE II1I79 ° TELEGRAMS AND CABLES: 


WELLMAN ~ 


A 


HOWMATIC EASTBOURNE 


TAK 


COMPLETE INSTALLATIONS 


A 


rURRAA 
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The S.E.D 
‘NEUMO? Mk. Ill 


PNEUMATICALLY OPERATED 
PUMP UNIT 





THE MOTOR 
%* Two moving parts only. 
% Hardened and ground piston and valve. 
% Cast iron body with honed bore. 
* Non-stalling. 
* Negligible air consumption. 



















































































































































































High SIMPLICITY MEANS RELIABILITY 
* ign power output. TYPICAL PERFORMANCE FIGURES WIDE RANGE 
pe ote. Pas or Owing to the design and materials employed in its 
if Pressure eee eee « Pidele ~ Fadel. 
a THE PUMP construction, the “ Neumo” Mk. ill Pump Unit is 
RS * Double acting. Consumption ... ... 2} Cu. F.P.M. | 2 Cu. F.P.M. capable of handling a very wide range of materials such 
q * High efficiency. Delivery vas 45-gals. PL. | 120 gals. PH. ee ee 
q %* Self-contained valves. | viscosities, Solvex, Mangersol, Basol, Trichlorethylene 
j * Easily serviced Del. Pressure ...  ... 30 lbs. P.SJ. | 5S Ibs. P.S.I. and all types of cellu'ose solvents, etc. 
. % Pumps liquids up to 200 deg. F. Send for further details to :— 
% 
. 4 (Dept. EG), KINGSBOURNE PRODUCTS LTD., SOUTH COAST ROAD, PEACEHAVEN, SUSSEX Tel. Peacehaven 2115 
Fs LILI ITI TitTiitTitTitTiil 
Ee iS SRSSSRESER SER 
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if 400 KW 
SUPERIMPOSED 
BACK PRESSURE 

TURBINE 
































































































































































































































































































































































































































This unit exhausts 
at 120 P.S.1.G. into eo a 
Litt one em | 
an existing 
Steam Range. 
A > f 


AND COMPANY LIMITED - BOLTON 


HII2B 














HARLAND 
SWALLOWGLIDE PUMPS 


for sludge, slurry and solids in suspension 


WR 


THE HARLAND ENGINEERING CO. LTD 
4 Or: we. ORG m-Y. 18) 
LONDON OFFICE HARLAND HOUSE, 20 PARK ST.. W.1 PHONE GROSVENOR 122! 


BRANCHES IN BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM 
TIMPERLEY (CHESHIRE), WOLVERHAMPTON & OVERSEAS 
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Ol FREE’ 


COMPRESSORS «& 
VACUUM PUMPS 


Northey Positive Rotary Compressors and | 

Vacuum Pumps are precision made machines noted 

for their “ OIL FREE” feature, simplicity and relia- 

bility. Extensively used, these “ OIL FREE” Units are 

ideal for service in the Aviation, Chemical, Distillation 

and Plating Industries for low pressure agitation of solutions 

and for many other applications where the use of “ OIL FREE’ 

air or gas up to 65 Ibs./sq. in. is an essential requirement. Models 
available having capacities up to 130 c.f.m. 


TELEPHONE 
arthe PARKSTONE 4900 

Ce tt wes.) 
ROTARY COMPRESSORS LTO. 
ALDER ROAD: PARKSTONE: POOLE : DORSET 











“One of our most satisfactory contracts 


Many business executives say the same when they sign up for the 
Sketchley Overall Service. They, and their employees, appreciate 
the importance of uniform clothing in the factory or works, and 4 
service which supplies, cleans and repairs garments, giving protection 
and ensuring hygiene. 


OVERALL SERVICE 


Seetchley 


@ Men’s boiler suit 

@ Men’s bib and brace 

® Men’s long coat 

® Women’s cotton overall 


Please write for full details to: 
SKETCHLEY LTD - Fox Grove * Old Basford ° Nottingham 





i ] 
ketchley Overall Service, for a smal 
awd aaa provides new overalls oh 
wide range of styles and colours for 
men and women, cleans them 
weekly, repairs them when re- 
quired, and replaces the over- 
alls as they become worn out. 


















— 


eo 





* Phone: 7516! 
ene mall 
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EDGE RUNNER MILLS ete aiiian: aa — mae oe 
mma eS — —— =< << a os 
gp = fe cs = se SES 
FS EE RD EY wD ay EN 
MILLS MILLS P L A N T 
WITH FOR 
— ar as PUEL E € ON OMY 
—" = || for 
‘DAMETER. KNEADING 
DIAMETER. 
SOLID OR ONLY. and all INDUSTRIAL 
PERFORATED WITH 
BOTTOMS. ALL TYPES . 
BATCH OR & OF 
CONTINUOUS. DRIVES. WRITE FOR REQUIREM ENTS 
FULL 


| TECHNICAL 
DETAILS 





Smedley Brothers, Tt, cexevinine | PUREE NaN el sar eneen nap, 


TELEGRAMS; SMEDLEYS, BELPER TELEPHONE: BELPER 12 1 21 WINDSOR HOUSE . KINGSWAY + LONDON, W.C.2 




















When did 


you last inspect \ 





your steelwork? 


A periodic and detailed examination should be 
made of all iron and steelwork subject to 
Corrosive attack. “‘Bitumastic” protection 





E @ ensures a long life for all industrial surfaces and 
™ | ?°°rcsponding saving in maintenance charges. 

ul ‘ If you should be confronted with a corrosion 

th {| Problem, why not call in Wailes Dove 


Bitumastic Limited ? They have a wealth of 
€xpericnce to place at your disposal. 


Solutions & Enamels M120 


| 
_ weties DOVE BIiTUMASTIG L1o > wEBBURH * c oe ouRHAM 























28" V10 VERTICAL DRILLING 
MACHINE. CAPACITY 2’ Dia. 


—— 
-_ >> 


Hi2 PIPE FLANGE FACING 
MACHINE. FACES UP TO 
30” DIA. 












STAND No. 47 
GRAND HALL 
INTERNATIONAL 
MACHINE TOOL 
EXHIBITION, 
June 22—July 6 


KITCHEN & WADE L"™ 
HALIFAX - ENGLAND 
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CONTINUOUS 
CIRCULATION 





A TYPICAL 


METAFILTER 


INSTALLATION 


THE METAFILTRATION COMPANY LIMITED 





yeahh! 


= 


THE TUNGUM COMPANY LIMITED 








SHEET 
STRIP 
GAUZE 
WIRE-ROPE 
CASTINGS 
to A.I.D. 
and A.R.B. 


specifications 








CHELTENHAM - ENGLAND 


—7 
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MEKELITE 


cent CGS some 
INDUSTRIAL 
LIGHTING 
UNITS 





Type W2803 can be supplied with (8 in. pillar as illustrated 
or with short vertical pivot. It is suitable for mounting on 
horizontal or vertical surfaces, or clamping to vertical tube 
(lin. gas). Screwed conduit entries on both sides and » with safety and 





clearance hole in bottom with “ knock-out”. Alternative reliability, Hillman LMAN 
cover incorporating switch with protection for dolly. works gloves are made 
in 23 styles and special 
Various lengths of arm (maximum horizontal reach 54 in.) 
Many other bases and six sizes of reflector. tae ~ eel ae W oO R K § G L Oo Vv E 
Catalogue sent free on request. | throughout the heavy also APRONS, HAND LEATHERS 
__ Industries. FOUNDRY GAITERS 





BOUL re Cm Mateos, |. @ BZ. HILLMAN LTD., DUDLEY, WORCS. 
Mitcham 3072 


Coes: Moke OM SEALS BELTINGS & ALL CLASSES OF LEATHER ; LEATHERWORK & FABRIC FOR INDUSTRIAL USE 
“uw 


















MiSs 


E | BRABY are strategically placed... 


to supply industry with FABRICATED PLATE AND SHEET METAL WORK 


There is a BRABY factory within easy reach of every British 
industrial centre. This means a lot—closer contact is maintained 
during manufacture, transport problems are eased and a great 
deal of time and trouble is saved by our customers. Braby 
have been manufacturers of fabricated plate and sheet metal 
work of all descriptions for more than 100 years. 


We welcome your enquiries. - 
. Binns 
<— { BRAB 


i 
\ { FALKIRK 


BRABY 





Hot-dip galvanizing to the trade. 


ee 


FRED! E PANY LIMITED 
Head One pie RE oe id 1. TELEPHONE: EUSton 3456 








*ACTORIES aT: London Works, Thames Road, Content, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, "Aintree, Liverpool, 10 TELEPHONE: Aintree 1721 
ose Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 es 
cam Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OFFICES 


34 
110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 60 
Queen’s Buildi 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 

“Palace Street, Plymouth. TELEPHONE: 62261 


4P266/23% 
aaa 
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i | STEEL 
~~ | CASTINGS 


Produced by _ Electric 
Wan Process and Modern 





Arc 
Plant 


_ « « 

Rolling Mills - Melting 

Plants - Engineers, etc. 

* 

| We can supply MACHINED 
when required 








WELLINGTON STEEL FOUNDRY 


MIDDLESBROUGH 


Tetephone : Te 
3441 (P.B.X.) Wellington, 





W.SHAW & Co. LTD. 


Aiddlesbrough 


FOR REALLY RUGGED WoRK 
YOU NEED 












SINTERED 
METAL 
FRICTION 
MATERIALS 


.. second to none for: 


* — rative smoothn 
ctional stability 
‘jen ng working life 


1d information from :— 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COLlyhurst 25{/ 



































r 






























































THE FARRAR BOILERWORKS 


TELEGRAMS 






To make a boiler, special plant and tools are 
required. Plates have to be rolled, ends 
pressed and dished, seams hydraulically 
riveted and various joints electrically welded. 
That is why we are frequently called upon 
to do jobs which look like 
boilers but are required for 














RAI ¥ re KA 
STEAM Witt cana yee. 



































LTD. NEWARK (Notts) ENGLAND 


FARRAR NEWARK 1143 , ey ae fe wee a eee TELEPHONES NEWARK 1143-4-5 


= 
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IN DIESEL MARINE ENGINES 


REID gears prove their 


Che i | 

Safran Automatic Self mi q e a i gea ‘ ; 
Priming Chemical Pump Ve mechani al excellence an 
Designed specially to handle a Ba im p | | mn g vy dependability by continued 


satisfactory service at high 
chemicals, etc., on medium suc- running s eds over long 
Ss Sts. periods of time in Diesel 


Pump parts of ‘ E.M.B.” quality Marine Engines. Pre- 

















tainless steel, or other materials Reqie? a cision-minded designers 
soa the particular fluid to be { Sy a in | M o ." O8 & _ — with a life- 

ed. amy ime of experience in gear- 
oi particles in suspension can — produce, on ultra- 
be handled by the impeller. P erformance, coupled with pe — pty Ph pend 
Stuffing box fitted with mechani- . . e ~ the finest was limies, Cam : 
cal seal. specification to suit the fluid They culae wis ana oe 

Sté a Cc i + 
Se sctt st sme handled, commends these | Si,cunay/ ante Smog momeme ie 
aving a full load speed of 2900 ° ° Briti : : for our 
tara ttietcret (2% units to the chemical |  Batsh Pol Dine Engine of the cr | sate att 
1000 gallons per hour at 40 feet engineer reputation for reliability on sea and land. <_< 
head . | ervice. 

; Phot by courtesy of 
One of a range of fine Bruh Polar Engines Limited. 
Pumps for industry— May we quote for a %* Write or "phone Fohnstone 861 for full details 
type to sult your purpose. of the Reid Gear Cutting Service. 


== Reid 
SAUNDERS VALVI ies y el Every type, every size for every need, 


THE REID GEAR CO. LTD., LINWOOD, Nr... PAISLEY. 








CWMBRAN, NEWPORT, MONMOUTHSHIRE 









\ 


Another Fabrication ‘, 
by Gimson \ 
This 16-ton fabrication, intended for \ 
sugar processing, is a typical example a 
—but by no means the largest— \ 
of the type of work we are 

particularly well equipped to handle. : 
We can cope with most types of steel | 
plate work, for which we have the i 
experience, capacity and specialised 

resources. Technical Representatives i 
will call on request. 


A COMPLETE SERVICE FOR INDUSTRY Pf 






Iron Castings up to 10 tons. Steel fabrications of all shapes o 
and sizes. Steel plate in stock up to 4 ins. thick. Special 
a purpose machinery and perfora‘ed plate work for screens 7 
hn of all sizes. 4 
Photograph reproduced ee 
Hos. Bréedbent & Sons ca 


~~, 7 
— a a = 
3 ee oe oe oe oe © 


GIMSON & CO. (LEICESTER) LTD., VULCAN ROAD, LEICESTER 


Telephone: Leicester 60272 (3 lines) 





a 











— 


, 
: 





When an accountant gets “ carried away with it all”, it 
really must be something well worth getting carried away 
about! And palletization is. When you convert into 
currency the time, labour, space and damage which 
modern materials handling techniques save at every stage 
from raw materials to customer, the figures amount to 
such stuff as dreams are made of. Dreams of reducing 


overall costs, increasing profit margins, streamlining 
production. . . 
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Weldall make pallets of every conceivable type in welded steel. 
Special-purpose types for particular loads are available, developed by 
our Stourbridge design department, who will gladly assist with your 


own palletization problem if necessary. Write today for illustrated 
literature. 


WELDALL AND ASSEMBLY LTD. 


STOURBRIDGE - WORCESTERSHIRE - ENGLAND 


LONDON OFFICE: 10, Norfolk St., Strand, W.C.2. Telephone : COVent Gdn. 0315. 
MANCHESTER OFFICE: 466 Royal Exchange, Manchester 2. Telephone: Deansgate 5131 


Oke of the TripleX Group of Companies 








3 ll 
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“sential 9e 
is Simple. 


93 








Write for 
Catalogue 
complete 


Li@Q@e@qa Qa t487 Tee 


* $tOCer - SECT + eee a se 


Telephone: Foots Cray 7777 


ROUGHOUT THE WORLD 


ES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
ERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


G17/86/C 


ls 
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at iB [mproved. Specify Weston Oil Seals 
Rte 4 ° and ‘O rings at the blue print stage 
And for all types of replacements 




















| 
CHARLES WESTON & CO. LTD. 


Irwell Bank Works Douglas Green Pendleton Salford 6. 
Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
y ” 


10 Whe sowe yn welt | 














ENG 
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™™J . Air Control Installations Limited 
L Ruislip, Middlesex. Ruislip . 4066 (8 lines) 


; T Prep atetoye spbacabbatepatcte Nar 
() < ‘ ae 
’ VV € é v | 
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AP f 
iF Giving reliable service 
8 hore and afl 
The new ROOSECOTE POWER STATION as OF C an a 04) 
I is equipped with Four Yarrow pulverised fuel 
fired Boilers. 
Am YARROW designed Boilers are installed in 
Pix 4 many new Power Stations and Industrial 
Plants both at home and overseas. Likewise 
many of the world’s most famous ships— 
Queen Elizabeth, Queen Mary, Caronia, 
| { Saxoma and Southern Cross—all have 
| Yarrow Boilers. 
f The new Shaw Saville Liner SS SOUTHERN 
CROSS, is fitted with Yarrow Boilers. 
WATER 
YARROW 
I BOILERS 
YARROW & COMPANY LTD * SCOTSTOUN * GLASGOW * W4 
means automation by compressed air. it means | special purpose machines designed and made by PACERA 
production up and costs down! Some caine of enn (W. J. Meddings Ltd.), by whose kind permission the 
are shown where MAXAM control valves, cylinders etc. illustrations appear. Can our Technical Staff help you with 
are used for moving, clamping and sequence control on | AIRMATION ? 
@ Right: A machine for drilling 16 holes i yen . “ 
, component. 8 heads at 12 in. centres opera! pre > 
4 Comp tisa ically moved to next static ee a 
; repeated, leaving 16 holes at 6 in. centres. FI Dor time 





1s. 10 secs 
seconds; previously, the operation required 


- ia’ 
A | R M A T | 0 N B Y @ Centre: Progressive drilling followed by ‘ ee 


= ; wu nd in 
Hammer Head. Three operations performed si ously 












3 
Airmation means automation by compressed air andis a Regd. Trade Mark. sequence with a ic table indexing. Fic ae om 
: ‘ seconds; previously, the operation require: s 
MAXAM DEPT. THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 
“| ’ 4, Broad Street Place, London, E.C.2. WORKS: Carn Brea, Redruth, Cornwall. @ Left: A machine for drilling 18 holes it z ae 
4 Branches and subsidiaries: Firstly 8 heads directly oppos* _ 
Climax Engineering (Canada) Ltd., 359, Youville Square, Montreal, Canada. Climax Rock Drill & squipment Co. (Aust.) Pty. Ltd., $47; be rs tag nF ly. The t is rot gh 90 deg. 
Burwood Road, Hawthorn, E.2, (P.O. Box 39, Hawthorn), Melbourne, Australia. Climax Rock Drill and Engineering Works Ltd., Sauer Street — be Ss Fl to fx 47 seconds; 
Extension, P.O. Box 4256, Johannesburg, S. Africa. Climax Rock Drills (India) Ltd., Candy House, 22, Merewether Road, Bombay, 1, India. when 10 heads operate to complete. Floor 
ft ‘ REPRESENTATIVES AND AGENTS THROUGHOU T THE WORLD 
, 


15 mins. 1¢ 
previously, the operation required ras'c2.597 
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STEEL CHAINS 
for CONVEYORS 
and ELEVATORS 








aS K ATTACHMENTS 
or 
C - , 


HOLLOW 
BEARING PIN 


CHAIN, 


F ATTACHMENTS 






B 
> SPIGOT PINS: 


« SOLID BEARING PIN CHAIN 












A CHAIN FOR EVERY DUTY 


Stock range of chains and wheels 
up to 15,000 Ib. breaking load 


Write for 
leoflet Ref. 320/26 























wenenieentee 
aE 


eee 
eer 


Cold 
Forging 
greater 
economy in 
material 


and cost 
TOUTE so vo 


Available in sizes }” to }”, these machines 
give results equal in precision and finish to 
those produced by machining, at much lower 
costs per piece. Also available, full range of 
standard Cold Heading 






Machines, sizes +” to 3”. 





SEE THIS MACHINE ON 


STAND No. 44 
at the MACHINE TOOL EXHIBITION 











HIGH SPEED SOLID DIE 


GREENBAT | cow rorcine vacunes 














GREENWOOD AND BATLEY LIMITED - ALBION WORKS - LEEDS 


TANNIN, etc 
cHi?, 











ea 


< 














CONSTRUCTED OF BEST 
SIEMENS-MARTIN MILD 


STEEL. 
BRITISH MANUFACTURE 
Designed for Ra en quamnast with 























MAKERS TO ADMIRALTY, WAR 
OFFICE, CROWN AGENTS, RAIL- 
WAY COMPANIES, PUBLIC WORKS 
CONTRACTORS, CRANE MAKERS, 
etc, 
Send us Your Enquiries. 
Pull P ee z on - 


eP 





CLAYTON, SON & CO., LTD. 


BSTABLISHED 186, 
City Boiler Works, Moor End, Hunslet, Leeds, 
LONDON OFFICE: THORNCLIFFE, OAKFIELD RD., ASHTEAD, SURREY 
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BRIDGE 


-_BANBURY MIXERS 
‘For Quallty Automatic Mixings 


| and igh Production 






| natural 


RUBBER synthet'« 
| PLASTICS 
B LINOLEUM 








Sizes and Capacities of Standard Bridge—Banbury Mixers 


: Approx. Batch 
Size of Net Volume of —'s Motor Fi 
: Si Ib. Spec. oor Spa 
| Machine Chamber Gonty “ P cae H.p. Speed Length Length Width Width 
, 
} cu. in. cc. r.p.m. ft. in. . i ' 
| 8B 103 1,690  Sp.G.x2-5 7%: 70 #5 0 154 40° Ibn 
00 263 4,310 Sp. G. x 4 10 45 80 24% 40 = Irie 
\ 1,140 18,700 Sp. G. x 24 40 #5 13 6 4114 7 6 22% 
3A 4,562 74,750 Sp. G. x 100 100 4605 15 0 4572 8 0 24% 
9 11,443 187,500 Sp. G. x 225 200 485 33 0 10,100 9 6 2895 ) 
i 15,469 253,500 Sp. G. x 300 250 485 27 0 6228 || 0 335 
° 
Approx. 4 to 8 BATCHES PER HOUR ON 


RUBBER AND PLASTIC STOCKS on standard speed machines 


In technical Associat on with Farrel-Birmingham 
Co. Inc. Ansonia Conn., U.S.A. 


FOR FURTHER DETAILS WRITE 
FOR NEW B.B. 2) BULLETIN 


DAVID BRIDGE 





OTHER BRIDGE PLANT 

Two Roll Mixers, Precision Calenders, 

Plastic Sntreders, Laminnsed Pestle AND CO. LTD., 
old Feed tru 

Lebrieation Systems, tabevetery and CASTLETON ROCHDALE 

Experimental Sauhinnen. ENGLAND 





Tel.: Castleton (Rochdale) 57216. Grams: Coupling Phone Castleton Lancs. Cables: Coupling Castleton, Lancs. 
Specialist Engineers to the Rubber, Plastics and Associated Industries. 
London Office: Broughton House, 6, 7, 8, Sackville Street, Piccadilly, London, W.!. 






























































Tel.: Grosvenor 7430. Grams ond Cables: Ederaceo Piccy London. 


‘ a 
. «* 
<4 


3 TONS AT 55 FEET RADIUS 


























STOTHERT € PITT LIMITED 


ENGINEERS - BATH * ENGLAND 























nt 
8 
6 
2 


Ancs. 
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150 B.H.P. Fowler diesel locomotive 
shunting ore in Sauda, Norway. 


Fowler diesel power in Norway 


Industrial undertakings throughout the world choose Fowler diesel power John Fowler & Co. 


© Fow! di 7 (Leeds) Ltd., Leeds 10 
owler diesel locomotives are ideal for all industrial : 
purposes, general and specialised. Telephone: Leeds 30731 


* Low fuel consumption and high performance for economy. a FO! ER gl 


* Sturdy construction and simple controls for reliability. Products of the Marshall Organisation, 
Gainsborough, England. 











new methods of tackling 
old problems— 

















It is because of their sturdy 

reliability in such situations as illustrated, 
that our gear units are so often 

chosen for onerous duties. In this 
case the work is heavy and 
intermittent, but the same type gear 
unit will transmit full 

loads continuously for any other 
industrial drives. 

Consult our engineers 


about your own gear problems. 






SEMAN 


The illustration shows the recent in- 
stallation at Caversham Weir where 
the lock gates are now power operated. 





ALFRED WISEMAN & CO., LTD. Gear Unit Specialists 


GLOVER STREET, BIRMINGHAM, 9. London Office: Carlisle House, 8 Southampton Row, W.C.I. 

















Anne 
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DOUBLE HELICAL GEAR PUMP 
for Forced Lubrication Systems, etc. 














VARLEY - FMC L..... 


(SUBSIDIARY OF FOOD MACHINERY & CHEMICAL CORPORATION—U.S.A.) 


FERRY LANE 
BRENTFORD - MIDDLESEX 


Phone: EALING 1185-9. Grams: Paracyclic, Brentford, Hounslow 












PRODUCTIONS: 

@ GEAR PUMPS 

@ PETROL DISPENSING FUMPS 

@ VANE PUMPS 

@ MOTORISED SUDS FUMPS 

@ PADDLE DISPLACEMENT PUMPS 

@ ‘PEERLESS’ VERTICAL TURBINE PUMP 


PRODUCTIONS: 

@ HYDRAULIC TANK UNITS 
@ DIESEL ENGINE INJECTOR 
NOZZLE TEST UNITS 
@ HAND-HIGH PRESSURE 
TESTING UNITS, Etc. 








DOUBLE HELICAL GEAR PUMP 
for Road Tank Vehicles 









SHOT BLAST PLANTS 


LIVUOVOSG SSS OSOD GOOD OO SGS SIPS SSIIDAVIVWAHAVDAHSPEADE DDH AEDEDEDIEDEDEDE EDL IEDC DEDEDE DEDEDE IN IED IEHE DIE DEIEIE: 
+ } 


g 


+ 
~ 
+ 
> 
= 


x with 


+ 
+ 
+ 
+ 
+ 


< 
<j 
< 
< 
< 
< 
< 
+ 
< 
+ 
©: SHOT THROWI ELS 
+ 
< 
r) ' 
© 
+ 
+ 
= 
<; 
z 
~< 
+2) 


or 


+= 
+ 
ss 
= 
+ 


AIR NOZZLES 


Over 50 years experience embodied in 
design and manufacture 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER 5 


Telephone TRAfford Park 1207 (4 lines). Telegrams : ‘* Georgic '* Manchester S 


a’ CEC EC ESRC RC RC EC RC RE RED RUT LTRTL PIO RYRTRT TTL PL LL cael SEAR EERE EE RE EERE ICSE De 


t 


aaa ae ie 








ENGINEERING June 22, 1956  [suPPLEMENT] 





Fon, the DISCRIMINATING Engineer. 
‘BSS 300”’ 


Union Bonnet Valves 


SUITABLE FOR 300lbs. STEAM W.P. 
AND TOTAL TEMP. OF 500° FAH 


@ HEAVY UNION BONNET WITH 
GROUND SEATING. — 


@ NICKEL CLACK AND ‘CAGE’ 
NICKEL SEAT. — 


@® GUNMETAL BODY OF ROBUST 























CONSTRUCTION. 
Designed to give very long service 
under the most searching conditions. 

@ SEND FOR SAMPLE FOR INSPECTION AND TEST e@ 
BRITISH STEAM SPECIALTIES LIMITED 
FLEET STREET, LEICESTER. 

LONDON + LIVERPOOL - GLASGOW - BRISTOL - MANCHESTER & NEWCASTLE-ON-TYNE, 
OVERHEAD TRAVELLERS ELECTRIC GOLIATH 

“| MARSHALL 

- ° 
; FLEMING : 
* EsT 88 m 
” = 
0 m 
’| DELLBURN WORKS : MOTHERWEZLL | > 
0 SCOTLAND im 
|| Telephone: Motherwell 50 Telegrams: “Deliburn” Motherwell 
LOCO STEAM ELECTRIC GOLIATH TRAVELLERS 











might have been specially 
planned for the present-day 
economy Pen a SE 










SAVES ON COAL 


BURNS INFERIOR FUEL > 


1s 
*? 


SAVES TIME& LABOUR 


GIVES MORE STEAM 


PROCTORS 


MECHANICAL STOKER 
AND FAN-FORCED DRAUGHT. 
Evenly distributes fuel, keeps Gg’ Av 


ir spaces clinker-free by Self- 
leaning Fire Bars, ensuring 
omplete combustion. Write 

JAMES PROCTOR, LIMITED 
HAMMERTON 8ST. IRONWORKS, BURNLEY 
te PROCTOR’S COAL ELEVATORS COMPLETE THE IDEAL INSTALLATION 


or details now. 





101] 





Ses ae 
MOTORISED VALVES 


| 
2” 10 3” . 









FULLY 
_ SINGLE BEAT MODULATING 
13” T0 8” OR 
| DOUBLE BEAT ON / OFF 
| Two or three way 
ELECTRIC HIGH PRESSURE 
| POTENTIOMETRIC HOT WATER TYPES 


OR ELECTRO-HYDRAULIC UP TO 
TYPES 450°F 
SUITABLE FULL RANGE 

FOR HOT WATER, OF 
STEAM, MATCHING 

REFRIGERANTS, LIGHT OILS, ETC. CONTROLLERS 


Write to the address below giving full details of your application to: 


TEDDINGTON 


INDUSTRIAL EQUIPMENT LIMITED 


SUNBURY-ON-THAMES, MIDDLESEX - Tel: Sunbury-on-Thames 456 


BRANCH OFFICES : 


107 Dale End, Birmingham 4. Te/: Central 4971/2. 418 Canal Street, Notting- 
ham. Tel: Nottingham 47042. 31 Quay Street, Manchester. Tel: Blackfriars 2120. 
St. Vincent Street, Glasgow. Tel: Central 3933. MacCarthy & Co. (Engineers) 
Ltd., 12 Grey Street, Newcastle. Tel: Newcastle 24984, 


Pe ee 





My3 


z Please send me literature on the following Teddington Valves : 3 
- Proportioning Motorised Valves Po : 
oon Deena Wives C4 
i : : 
2 “ee es On-Off Motorised Valves | i 
i NAME : 
3 i 
i ADDRESS } 


Li ciedarign eben en eee eReReKeNE 


ll 





-———_ _eeee 








au 
2% CENTRES 
FITTED WITH 


MOTORIGED = 
WORM REDUCTION GEAR UNITS 


The “‘ Motogear” “‘R"’ Type Unit is a motorised worm reduction unit 


specially designed for direct mounting to Brook ‘‘ Gryphon”’ Fractional 
H.P. motors. 


It is made to a similar exacting specification as the other range of 
** Motogear””’ products. 


Comprehensive literature and certified drawings will gladly be supplied on 
request. 


THE MOTOR GEAR & ENGINEERING CO. LTD. 





ESSEX AND CORONA WORKS + CHADWELL HEATH © ESSEX © Phone: StvinKumcs 3456 











HOLLAND/S.L.M. 


ROTARY AIR & GAS COMPRESSORS 
& VACUUM PUMPS 


Sizes and Capacities to meet all requirements 
and conditions of service 3 to 8000 cu. ft./min. 


For continuous day and night duty. 


THE 


B.A. HOLLAND ENGINEERING 


co. LTD., 
15, DARTMOUTH STREET, LONDON, S.W.I. 


Telephone: WHI 2823 Telegrams: Picturable, London. 





WORKS: SLOUGH, BUCKS. 











| DELTA WORKS 
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INDUSTRIAL 
COUNTING 
INSTRUMENTS 


AND 
MEASURING 


MACHINES 
= 





Instrument Division, 


B.& F. CARTER &CO. LTD., BOLTON 13, ENGLAND 
Telephone : BOLTON 4344 (3 lines) 





Telegrams: Braiders, Bolton 














SOCKET SCREWS... 


10,000,000 IN STOCK 


ALL SIZES 
e ORDER NOW e 


A PLEASE WRITE FOR OUR MONTHLY STOCK LISTS 


GEORGE H. ALEXANDER MACHINERY LTD. 
“ SOCKET SCREW DIVISION,” 
GUNS LANE, WEST BROMWICH, STAFFS 











Telephone : West Bromwich 193! (5 lines) ‘Telegrams: ‘Viking, West Bromwich” 








EXTRUDED BARS 








“DELTA”... 


BRONZE, YELLOW METAL, BRASS, RED 
METAL, NAVAL BRASS, COPPER, &c. 


THE DELTA METAL CO.,LTD. 


EAST GREENWICH LONDON, S.E.10 
And at BIRMINGHAM 











7 


OT 





in the manufacture of 
ENGINEERS’ STUDS 


STUDDING 
CONDENSER FERRULES 


AND 


REPETITION TURNED PARTS 
GEO. GALLOWAY & CO. LTD. 


43 MIDDLESEX STREET, GLASGOW, S.! 
Telephone: SOUth 1077-8-9 












Telegrams: “TORPEDO,” Olsssow, §.! 
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You meet them everyhere... 


. on machinery and instruments the world over—enor. 
— aved | T A 
plates by Thew of Gateshead, instructing, warning, or directing nt ERA ne 


n many languages. You will find them too, on Ships of every | MECHANISM 
nation, on planes, and on trains. 
We make them in any quantity, in ivorine, plastic, brass, enamelled 02 
bronze, aluminium, and other metals. If you require engraved SERVICING 
nameplates of any size, in any quantity, ask us to submit samples 
and suggestions. 

FOR ENGRAVED NAMEPLATES- 


THEW OF GATESHEAD ON TYNE ANYTHING THAT WILL FLOW 


| wn IN WAMEPLATES FOR THE ENGINEERING AND ELECTRICAL TRADES WATER, OIL, MUD, ABRASIVE MATERIALS, ACID, TAR, ETC. 


“ 


103 




















EDWARD H. THEW LTD., First Avenue, Team Valley Trading Estate, Gateshead-on-Tyne, 11 ceee iT W l L L P U a | Pp ’ 


eee 


RADIATORS 


These Radiators consisting of Cooling THE SIMPLE PUMP ACTION 
Element, Cowl, Fan and Pulley have 








Steelandcorrosion-resisting 
models are held in stock for 
IMMEDIATE DELIVERY 


OVER ONE-THIRD SALES 
ARE REPEAT ORDERS! 


WE ILLUSTRATE THE STANDARD MODEL 






AIR, INLET 


EXPULSION : WHEN THE RISING LIQUID COVERS THE SEAL PIPE 


been designed for Engines of | to BUILD-UP OF AIR PRESSURE EJECTS THE CONTENTS VIA THE 
3 DELIVERY PIPE. FILLING: AS THE LIQUID LEVEL FALLS BELOW 
60 h.p. where a light, sturdy and com- Jf) THE SEAL PIPE, THE AIR PRESSURE ESCAPES THROUGH THE 


pact unit that will stand any amount ‘U' BEND, ALLOWING THE INLET VALVE TO OPEN, REFILLING 
of VIBRATION, is required. Write Sa 

for full particulars and descriptive 
leaflet. 


H. O. SERCK, LTD., 








AMES CROSTA MILLS & CO. LTD. 


Sunlight Works, Derby St, Oxford Ra, Manchester, 16 Ah MEE, LANCASHIRE 
e i dress: d Offi : H 
a, | e ee ie | ondon ce Abbey ouse, Victoria eterna 








MANCHESTER FURNACES LTD. 


Give it air... 


(Hot or cold!) 


The problem of supplying high velocity air for suction or blowing can 
be easily resolved by the use of “Secomak”™ Electric Blowers. Two 
versatile and adaptable types are available. “Statair’’ units for fixed 
installations, and portable units for such applications as clearing dust and 
damp from otherwise inaccessible machinery. Several models are available 
of each type. All can be ased economically and efficiently for either 
suction or blowing and can casily be adapted to blowing hot air. 

See Data Sheets 10], 104, 132G 


The “Secomak" Heater 
attachment permits any 
“Secomak ™ Electric Blower 
to be used for blowing hot 
air at temperatures up to 
700° F 

| See Data Sheet 130G 


Water Electric BLOWERS 


ne6S FOR HIGH VELOCITY SUCTION & BLOWING 







Gas and Oil Fired Industrial Furnaces 
Redesigning and Rebuilding of existing Furnaces 


Refractory Installations (New and Repair) 





GLOBE WORKS - MANCHESTER II 

















Treatment 
e 
And make a 





FILTRATION | 
CLARIFICATION | Clean sweep... 
SOFTENING Soa & INDUSTRIAL 
BOILER FEED VACUUM CLEANERS 
CONDITIONING, Etc. | Speed. gt nd cae a handing ay fates 

They are compact yet capacious. They will rid 
your premises of dust, dirt i and swart cheaply 
and quickly. 


| Write for Data Sheet 511G for full details of the “* Secomak” 
Range of Industrial Vacuum Cleaners. 


SERVICE ELECTRIC CO. LTD. “sre 


, 6 





UNITED FILTERS & ENGINEERING LTD 
WATER TREATMENT SPECIALISTS—LONDON, S.W.15 





Telegrams: Unifilters, Put, London. 
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Wat. EVERYTHING USED 
3; : BY THE 
PATTERN MAKER 
f PATTERN 
LETTERS 
& 
) FIGURES 
| PROMPT DELIVERY 
Winae BRASS DOWELS 27) 
| ; ‘ . & 
SOCKETS 
| (FOUR TYPES) 
' 
fi ACCURATE FIT 
| & GOOD TAPER 
| Also 
j 
| “PLASTIFIL” 
PATENT : 
Centralised control is essential when directing 
[ — materials in mass. Take for example this BROOKHIRST 
* VISUAL FLOW DIAGRAM CONTROL BOARD supplied 
MALLEABLE IRON NEEDS NO to the Stoke-on-Trent Gasworks for controlling the 
GLUE handling of coal and coke. The diagram is illuminated 
DOWEL PLATES and represents schematically the relative disposition of 
- mero Si genes piecmaninaete conveyors, hoppers, retorts, etc. Colour coding gives 
J. Ww. & e: J. PHILLIPS, LTD. precise material flow data, and sixty different flows are 
obtainable. 
POMEROY STREET, The desired route is selected by hand-operated switches 
NEW CROSS, LONDON, S.E. 14 linked to shute switches, etc. A master “Start’’ button 
Telephone : New Cross 1677 brings each motor into use automatically in pre-arranged 
sequence. The contactor-type motor starters are 
+ grouped in two switchboards at either side of the flow 
diagram board. 
| a VISUAL FLOW CONTROL 
This penetrating oil fluid quickly 
breaks down rust formation and 
frees with ease nuts, bolts, screws ej ae 
and all metal held fast by rust. 
In tins from 4oz to 1 gal. BROOKHIRST SWITCHGEAR LIMITED NORTHGATE WORKS CHESTER 
ENT A METAL INDUSTRIES M GROUP COMPANY 4 
BS4/E/P352 
Y VCS (- | 
BRYS HYDRAULIC Fenn 
Oo . | CLYDEBANK 
RUST SOLVENT 
| Pumps for all Purposes 
: aX | Ashore or Afloat 
\ For All Pressures Up To ) Steam 
" or 
‘ Trade terms and further particulars q | Electric Drive 
> : from the sole manufacturers: Write for list E.49C P 
iv BRYCE WEIR LIMITED THE NATIONAL BOILER & GENERAL INSURANCE CO. LTD. | 
TELEPHONE : CLYDEBANK #871 
\} ae I BRYLEX PAINT WORKS, WATFORD, HERTS Sales Dept. ST. MARY’S PARSONAGE, MANCHESTER 3. || vEenzorsms; PUMPS, CLYDEBANE 
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at the 


MACHINE 
TOOL 
EXHIBITION 


OLYMPIA 22nd JUNE - 6th JULY 


Model A.E.4. Radial Drilling Machine 
with centralised control. Six sizes, 
4ft., 4ft. 6in., Sft., 6ft., 7ft., 8ft. Twelve 
speeds, range 34 to 1,000 r.p.m., four 
feeds. Drills 24in. from solid, M.S. 
taps Itin. Whit. in M.S. 


Other exhibits include Model C.E.2 6ft. heavy radial; A.E.5 Sensitive radial; 
A.E.6 3ft. 6in. Sensitive radial; £.C.4 Girder radial, and A.E.4 Vertical drilling, 
boring, tapping and studding machine. 


FRED‘ TOWN & SONS LTD 


HALIFAX YORKSHIRE 


ESTABLISHED 1903 


EX AL 
oe 


WORK 





PROTOTYPES 


Resta 


SPECIAL 


MACHINES 


Designed and 
made ta order 





MACHINING FOR 
THE TRADE 











T.MT.1 











STONE aRIGHT Stet. 








ROUNDS HEXAGONS 
B q E A K E 2 § SQUARES FLATS SECTIONS 
CRUSHING ROLLS THE 
SCREENS 
ELEVATORS and 
CONVEYORS 
Moker STEEL C°L” 
R. BROADBENT & SOM, LTD 
Stalybri HALESOWEN : é8vicroRts 
- Ra aan BS SCHATHAM $ 





Established 1855 


& Co. tte. 


82-8 EUSTON RD 


LONDON, N.W. 1 
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SHUUUAVNUUNAUNOEUCUOUADUEEROEO EOE ILE 
MARINE & INDUSTRIAL 


DIESEL ENGINES 
UP TO 1600 H.P. 








PUUUUUDERAULUDUAOUUOEEOEOEOOO TE: 


THE 


NEWBURY 


DIESEL Co. LTD. 
NEWBURY-ENGLAND 


AUUAVVUUADUUUALOUUUROEEDUOOOEEEDOOOEOUUUUUEEDAUOOOE GEER 


| SUUUUUEUDODUUUUEEUEDEEOTUTE 


Typical fuse switch 
from the M.w. 


range with blade 


SPRINGS AND 
SPRING WASHERS 


} FOR ENGINEERING PURPOSES 


assembly removed. 


Cat. No. X3663NC 


Manufactured by 
JOHN TONKS :::: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


TONK HEFFIELD.3 








| “BOSS WHITE” | | EGC. 
=» COMPOUND 


FOR ALL 
SCREWED 
PIPE JOINTS 














STOCKS AT: 

BRITISH STEAM 
SPECIALTIES LTD. 

BEDFORD ST., LEICESTER 


Also at London, Liverpool, Whiston, Bristol, 
Glasgow, Manchester & Newcastie-on-Tyne 












THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





j. F. Passe & Co. 


(Sole Partner: JAS. F. PASSE) 





en in i i ti li i i i i i i i i Ml Mn Mi Mi lin Mn tie ln, Ml il, Ms Hi tie My Mi te ty wo < 


Get your free copies of the O-Ring Handbook ond 
the wl Sn onchgdl publications prepared 
specially for engineers and designers. 





When Oil seals must be 100% perfect 
Specify PRONEES 


Under the most rigid tests Pioneer Oil Seals —— 
cessfully sealed lubricants, chemicals and gases = ~~ 
been completely effective against water, dirt 
foreign matter. 


mS PIONEER :”: PLEASE 


PATTERN MAKERS 


PATTERNS FOR 
ALL BRANCHES OF ENGINEERING 
ALTERATIONS and REPAIRS TO EXISTING PATTERNS 


FORBES PLACE, PAISLEY 


Telephone — PAI. 2553 





O9O5509055 8050800000808 


D. 

PIONEER OILSEALING & MOULDING COMPANY LT 
A DIVISION OF J. H. FENNER & CO. LTD. tvaltalt 412 

Factory and Head Office: Cottontree Works, Colne, Lancs. Telephone: WY° 





0SS60066500060566 





6S66606066550060000% 
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ELDAIR | 
PRESS BRAKES 
GUILLOTINES 
AND SHEARS I: ‘Eldar PB 8/110 Mechanical Press Broke 


—capacity 8 ft. by 4in. M.S. plate be:ween 
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LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 

and Diesel-electric 

‘ Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


TELEPHONE } 
Victoria 6786 





| 















housings. 


to be seew on stand 75 fi = | 
mt | MACHINE TOOL =. | —— Epa 
EXHIBITION 


MACHINES OLYMPIA, JUNE 22"°-JULY 6” | itt aS 
» The Luton Engineering Pattern (0, 


PRINCESS ST., LUTON 
Phone: 96! 
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B. LEVY & CO. 


(Patterns) Ltd. 


Specializing in 

|] Pattern Equipment of all kinds 
| including the largest 

| Wooden Patterns and 

| intricate metal patterns 








Rigiva U.8 Universal Milling Machine, table 
surface 474 in. by I 1 in. 


‘| for Shell Moulding 
THOS. W, WA RD L TD. ALBION WORKS, SHEFFIELD ; Send your enquiries to our works at: 
"PHONE: 263i! *GRAMS : “* Forward, Sheffield’’. | 1-5 OSBERT STREET 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2 ‘Phone : TEM ISIS | Vauxhall Bridge Road 
G.M.T.2 \f London, S.W.1. 


Phone : Victoria 1073 or 7486 














ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 








| 
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COxXx COY COZ ? 








It does mean something .... | 


They are symbols used in the planning 
stages of the Ferranti system for the elect- 
ronic control of machine tools. This system 
makes a notable contribution to the solution 
of the problem of batch and prototype | 
manufacture as well as producing cams, | 


dies, jigs and tools. It is applicable to 


| . ° 
milling, turning and boring and shows enor- | wh ich ls 
mous savings in both time and cost. | e 9 * 
biggest: 


Find out what it means to you ! 


VISIT STAND No 617 


INTERNATIONAL | of giants—the biggest pierced and drawn seamless steel tubes in the 
MACHINE TOOL EXHIBITION | 
Olympia, June 22nd - July 6th 1956 





When it’s a matter of seamless steel tubes you need look no 


| further than Chesterfield for the right answer. Here we breed a race 


_ whole of Britain. Tubes 25 feet long are a matter of routine with us; 
| internal bores of 39 inches raise not an eyebrow. And bigness is not 
"all. Tubes made by the Chesterfield process are immensely strong. 
No seam, no welds, no joints . . . and certainly no rivals. 
If you want to know which is the bigger tube in the illustration— 


| they’re both identical. 


*the biggest tubes are 


CHESTERFIELD TUBES 


the heavyweight of the 0) group 





FERRANTI LTD 
CREWE TOLL + FERRY ROAD 


EDINBURGH 5 
London Office: KERN HOUSE 36 KINGSWAY, W.C.2 








| THE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD ENGLAND 





bf 
£S/T30 cac 











EN( 


(r 
Te 














ceNGINEERING June 22, 1956 [suPPLEMENT] 





Cut the stress and strain 
from spring calculation 


With a ‘Ratelifie’ Spring Calculating Slide Rule 


x Scales allow all calculations involved in the design of helical tension OSOT che mod bees gorou 
and compression springs to be made at one setting! | 7 7" ere eclensific senting which bes proved by et os 


: : to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
* Upper slide for stress and load calculations } & simply applied liquid compound, impervious to heat, petrol, oll, grease, water 
* Wahl’s stress correction calculated quickly ! and steam, which ensures in a few minutes a HIGH PRESSURE GAS AIR or 


* The rule is essential to engineers and draughtsmen, is soundly con- WATER-TIGHT JOINT. 


structed and supplied in a strong case complete with instructions. | O © O T | T E 
* Price £3. 3s. Od. Send for one to-day. 
a | PRODUCT 
e @ 


(ROCHDALE) LTD. Write for full details and prices to; 





Ministry ef Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 





(rawiord Spring Works +* Norman Road - Rochdale - Lanes. | he ee 
Telephone : 4692 /3/4 Grams and Telex Number: Recoil. Rochdale SNe Oe Ae 
rs 














ANY WEEDS 
IN YOUR 
WORKS? 


ed : Hh J f Y/ 
NGS? Use Y\ Ys 
t oo) 


« mm 2 sh (} 
wt ¢ gh ty it~ 





“‘ Weed’’—says our Dictionary—‘*‘ PLANT not valued for use or beauty . . . cumbering 
the ground... hindering growth.’’ And that’s the sort of PLANT we’re after, for 
Scrapping. If you’ve got any, don’t let it stay put. Tell us about it. We'll dig 
it out, break it up and hurry the resultant SCRAP to the Steelworks that 
need it so badly. 


THE 
00 
UTLNGAND _ DEMOLITION DEPARTMENT GEORGE: COHEN 


SONS AND COMPANY LIMITED 
Established in 1834. 


BROADWAY CHAMBERS, LONDON, W.6 - Tel: Riverside 4141 - *Grams : Coborn, Telex, Londor 
And at 600 Commercial Road E.14 - Bidder St., Canning Town, E.16 - Bath - Belfast - Birmingham 
Hebburn-on-Tyne - Leeds - Luton + Manchester - Sheffield - Swansea 


2 ii, 








USSS/DD/ a3 
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| 
Responsible men throughout industry 
look for quality when they buy, and UNITED is 
the name that guarantees quality wirecloth. They 
know that United can offer large stocks or have 
meshes woven specially—exact to specification. 
THE UNITED WIRE WORKS LTD. 
GRANTON . EDINBURGH S5 
, Telegrams and Ccbles : SCOTIASEDINBURGH, TELEX 
fh : 


Telephone No.: GRANTON 83245 





An Associate Company of George Maclellan & Company Limited. 
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Gas-laden air from a tanker or the fumes from a laboratory 
retort . . . complicated tunnel ventilation or a simple hot 
air system—all jobs for SPIRATUBE, which is proving 
every day that it is the most versatile flexible ducting now 
available to industry. For machine shops, garages, factories, 
mines, aircraft, there are special types of SPIRATUBE in 
diameters from 3” to 30” and in a variety of coverings. 
SPIRATUBE is simple and quick to instal and is light, 
tough, flexible, retractable. Economical too, because 
SPIRATUBE can be dismantled and used again and again. 


Write to-day for the SPIRATUBE Brochure which illus- 
trates what this versatile ducting will do. Put your problems 
up to our Design Engineers. They will be glad to advise you 
without cost or obligation. The address is— 


; N.W 
FLEXIBLE DUCTING LIMITED, MARYHILL, GLASGOW, 
Telephone Telegr 


MARyhill 3729 Flexiduct,Glasgow, N.W 


Established 1870 





EN 












Two coppers aren’t always better than one. A correctly trapped 
one can be more productive than two not properly exploited. 
Before doubling your coppers, ask us. 

Not only coppers, but any other kind of larger steam process 
plant. The kind that has a high rate of heat transfer compared 
to the actual heating surface. Where large quantities of 
condensate must be got rid of, steadily and continuously. 

Ask us now, because the well-tried Spirax FT range of ball- 
float traps has just been reinforced with two brand new and 
brilliant series. 

They are the (1}in.) FT 700, of great discharge capacity, and 
the (2in.) FT 800, with greater capacity still. Their malleable 
iron casings are surprisingly moderate in bulk. In all 


but the highest of the four pressure ranges (up to 
20, 60, 120 and 200 p.s.i.) they have thermostatic 
air vents or steam lock releases interchangeable 
mutually or between series. And easily accessible for 
changing at that. 


The request slip will bring full information about 


“cc 








the extended Spirax FT range. Acting “on 
SPIRAXK 


Information received ” should then prove beneficial. saaco 


SPIRAX-SARCO LTD., CHELTENHAM, Glos. 


Phone : Cheltenham 5175-76 Grams : Spirax, Cheltenham 
LONDON OFFICE: 28 Victoria Street, S.W.1 Abbey 6101-3832 


111 


Over and over again a few minutes 
work with a Heli-Coil Kit will save 
costly work from scrap. No shop 
can achieve maximum output unless 
Heli-Coil is part of its equipment. 
The technique is rapid, simple and 
highly efficient. 


Reduce your reject list today 















































". HELF-COIL 


SCREW THREAD INSERT KIT 


% Regd. Trade Mark 
Contact your Main Distributors today. 


Messrs. Fyfe & McGrouther Ltd., Glasgow C.4. 
White Milne & Co., Dundee 

Henry Osborn Ltd., N.weastle on Tyne 

Smith Nicholson & West Ltd., Halifax 

Alexander Kenyon & Co. Ltd., Manchester 3 


weerene ODS D > Or otBERD Sa G. F. Bridges Ltd., Birmingham 4 


SPIRAX-SARCO LTD. 
CHELTENHAM, Glos 


Please send Pamphlet 111 and NAME 
deta f the new FT 700 and 
FT 800 series ADDRESS 


Woodberry, Chillcott & Co. Ltd., Bristol 
Modern Tool & Equipment Co., Ltd., Belfast 
Smith & Grace (Sales) Ltd. London, N.W.1. 






} 


ue HUA CO 


ARMSTRONG PATENTS CO. LTD. -: BEVERLEY, YORKSHIRE 


silt 
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A MODERN 5-TON ELECTRIC CRAB C 


Shadrach Meshach 
Abednego y 





GEORGE RUSSELL & CO. LTD., MOTHERWELL 
SSE SRLS. nea 





valves cocks 
and 
pipe lime fittings 


old names for sar 


PEGLER & LOUDEN new techniques ENC 


54 BROWN 


Through years of development, Head Wrightson be 


Steel Foundries Ltd., have become leaders in the field «Oe 


3 NEW BRI 
NEWCAST 


of Steel Founding. Shadrach, Meshach and Abednego deer 


are heat-resisting steels which together with HedWrit rece 








. tan 
carbon, manganese, and alloy steels, provide all the be 


. +, . . ’ 
essential qualities for consistently sound castings. ” 









ijl” 


SAID THE NUT 
TO THE BOLT 


The company’s vast experience in all grades of 





alloy steel casting, and its facilities for mass 
production are at the service of designers 
ae 


and production executives. 







Forget about 
vibration and 
slackness —fit 


fesuve Leck. Positive Lock Waser 
tween each Gy rr 





2nne 


nut and bo “Wy ty, 
t and bolt. “Mppyyppyyyypll 
POSITIVE LOCK WASHER CO. LTD., 35 RENFREW STREET, GLASGOW 
Telephone: DOUgias 9292 


HIES 


_ MELTING FURNACES 
NON-FERROUS METALS 


PRIEST FURNACE S 


ek, Remar. pen; . 





a ee owe 2S ee ae 








HEAD WRIGHTSON 
STEEL. FOUNDRIES LTD 


THORNABY-ON-TEES 
(Subsidiary of Head Wrightson and Co Ltd) 









LIMITED. 


MIDDLESBROUGH 


ae ” 
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ms | JOHNSON, MATTHEY & CO., LIMITED, precious 





A 


London. 





eee 


SENIOR DRAUGHTSMEN | 
(GENERAL LIGHT ENGINEERING) | 


with HIGHER NATIONAL CERTIFICATE, or equivalent, | 
required by | 

ASSOCIATED ELECTRICAL INDUSTRIES | 
RESEARCH LABORATORY 


Excellent prospects of promotion to higher grades 


The Laboratory serves a large group of companies. 
in pleasant rural surroundings near Reading with a fast train service to 


It is situated 


fficer, | 


M 141 








_— 


MATOR required by PETER LIND & CO., 
ITD., ROMNEY HOUSE, 
WESTMINSTER, 8 W.1. 


more particularly the design of temporary, works 


stating salary required. 


ENGINEERING OPPORTUNITIES IN 
CANAD 


BRITISH INSULATED CALLENDER’S CABLES 
LTD., are seeking to recruit in this country a number 
0 


ENGINEERS to fill vacancies with Phillips Elec- 


trical Company, Limited, their Canadian Associate | 


jn Ontario engaged in the electric cable industry. 
The vacancies concerned, which offer excellent 
pay rates and opportunities for advancement, are in 
the Design, Maintenance, Production and Sales 
fed. For the Maintenance post it is hoped to 
engage a person in the 30/35 age range with a sound 
practical background and several years’ experience 
offactory maintenance, For the remaining positions | 
younger mechanical or electrical engineers are 
required, preferably with 2/3 years industrial experi- 
ence but this is not essential and applications from 
recently qualified men can be considered. In all 
cases technical qualifications should be to degree 
standard or equivalent.—Further information can 
be obtained and interviews arranged through the 
STAFF OFFICER, B.1.C.C., LTD., PRESCOT, 
LANCS, M 146 


ENGINEER FOR TECHNICAL 

ENGINEERING DEPARTMENT. 
Duties include the preparation of schemes for new 
thermal and nuclear energy 


nd is such as will enable them to assess 


determine the suitability of plant offered by a manu- 
facturer. 
dynamics, fluid flow mechanics, physics and the 
application of these to power plant problems; 
for these reasons the possession of a good technical 
@ulifcation in engineering is desirable. The 
successful candidate will be centred in London, but 
will be expected to undertake short visits to 
sites as required. Applications, giving details of 
training, qualifications and experience to date, for 

above positions, should be sent to the PER- 
SONNEL OFFICER, EWBANK & PARTNERS, 
ITD., ENGINEERING CONSULTANTS, fil, 


10, 
GROSVENOR PLACE, LONDON, 8.W.1. M144 


BRITISH PETROLEUM COMPANY LIMITED 
has vacancies for 
MECHANICAL ENGINEERS at their ADEN 
y. Applicants, aged 25-35, must 
tither National Certificate or Diploma preferably at 
x Level or A.M.I.Mech.E. or Ist or 2nd Class 
T, Certificate or B.Sc. Degree. Full engineering 
ticeship essential, except in the case of those 
B.Sc. Degree, followed by three years 
experience in industry. Attractive salary 
plus generous allowance in local currency, free 
yd out and home, free medical attention, good 
oy atrangements, Pension Scheme, kit allowance 
air-condit ioned accommodation.—Write. giving 
— of qualifications and experience, quoting 
ic B, to BOX 1811, c/o 191, GRESHAM HO'SE, 
0.2, G 669 


SENIOR DRAUGHTSMAN required by manu- 
plant ng conte ctioners for interesting work, including 
layout and special purpose machine design. 


should be aged between 25/40 and a 


PE TROLEUM COMPANY LIMITED 
STUDEN offers 
: T APPRENTICESHIPS in Instrument 





Age 18-19. Minimum 


TUFTON STREET, | South East England. 
Candidates must have | control 
all-round experience in Civil Engineering work, | 


guch as stagings, cofferdams, etc.—Apply in writing | 
aly giving age and full description of experience | 
; 147 


power plants, both | 
industrial and central and also the technical analyais | 
of existing plants. Candidates will be expected | 
to provide evidence that their technical and practical | 
correctly a client’s plant requirements and also to | 


The work involves a knowledge of thermo- | 


lant | 


the food industry would be an advan- | 


aad dein plications, giving full personal particulars | 
lls of positions held and present salary to be 
en” ieee Ge 
. LD [D, 8) c A , 
MITCHAM, SURREY. M118 
BRITISH 


which mon rene aang ant Genietry 
) vice training for young men and lead to full | 
Professional qualifications. i 
a oe @ OK required for Instrument Engineering— | 
Physics, p.. pwth “A” level Mathematics and 
Apprenticos}i. hemical Engineering and Chemistry | 
Chan 2s A" level Mathematics, Physics 
attend — ‘y are required. Apprentices will | 
six months nical College for full-time study for 
ate spent S of every year. The other six months 
-veabery a Re finery undergoing practical training. 
Written s.. 1.0, the apprenticeship is four years.— 
experiens. {ions giving details of education and 
GRESH avy tt be addressed to BOX 9030, e/o 191, 
HAM HOUSE, E.C.2. 176 


METALLURGIST required for Iron Foundry— 
Experience of melting, sand 
and mechanised production preferred. 
Pension Fund and Employees’ Share-holding 
Scheme operated.—Write, stating age, experience 


and salary required, to BOX M149, Offices of | 


ENGINEERING. 


JUNIOR DRAUGHTSMEN required, O.N.C 
standard, experience in general engineering and/or 
sheet metal fabrications for work on specialized 
equipment for the Dairy, Brewery and Chemical 
Industries. 

Salary commensurate with 


experience 
M179, Offices of ENGINEERING 


-BOxX 


| metal refiners and 


| applications for the following appointments: 
NIOR MAINTENANCE ENGINEER. 


|s 


h precision engineers, 


For works in North London. Ry should 
be 30-45 years with good basic workshop traini: 
a practical outlook and previous experience 
steam, gas and air services, of the installation and 
maintenance of plant and of handling labour. 
Some experience of chemical plant ntenance 
would be desirable though not essential. 
The comeeey also has vacancies for: 
ENGINEERING DRAUGHTSMEN. 
With plant design and maintenance experience, 
and ability to lay out plant and services. Works 
in the initial stages will be concerned with the 
equipping of a new factory housi chemical 
process plant (not mass-production), and thereafter 
on development. 


TOOL DRAUGHTSMEN 

Please write giving full details of qualifications and experience, 

quoting reference No. DO/S/2, to Personnel Ps} | 

Research Laboratory, 

- mre . » al = Tr nis bl scr e Pl | 
ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 

Aldermaston Court, 
Aldermaston, Berkshire. 


A high standard of quality is necessary for the 
work which will be concerned with the design of 
press tools, and some previous experience with 
this is preferable. Applicants should be of at 
least O.N.C, standard. 


staff, and conditions of service include an annual 
bonus, free lunches and superannuation scheme.— 
Write, giving full details of age, qualifications and 
experience, to THE SECRETARY, 


GARDEN, LONDON, E.C.1. M110 


A PROJECT ENGINEER is required for original 


| 
| 
| 
| 


| 





| 
| 
} 
| 
| 


| 
} 


| 
| 


| 
| 
| 


| Appointments will be to the Company's established | 


78, HATTON | 


| and interesting work in connection with A/C systems | 


for use in automobiles. He would be expected both | 


to draw up plans for the complete electrical instal- 
lation and to justify its use. This work therefore 


113 


WANTED. 





invite) QUALIFIED MECHANICAL ENGINEER for 


British Managed Vegetable Oil Processing Factory 
in Bombay. General mechanical and electrical 
ex nee in or Oil or Food Factory desir- 
able.—Apply BOX M 105, Offices of ENGINEERING. 


P.E. MANAGEMENT GROUP LTD. requires 
MEN TO FILL INTERESTING APPOINT- 
MENTS in the following com — 

PRODUCTION ENGINEERING LTD. 
MARKETING DEVELOPMENT CO. LTD. 
oe TECHNICAL SERVICES LTD. 


and companies overseas. 

Applicants to be 27-40 years of age with a Univer- 
sity degree or equivalent qualifications and having 
had experience in industry. Qualified engineers are 
particularly required. For men with the right 


a and experience there is ample 


scope 

or advancement within the Group of companies on 
work which is wholly of a management or technical 
consulting nature. Service abroad for long or 
short _— only if desired. 
A four- e starting salary, non-contributory 
superannuation life assurance and a profit-sharing 
scheme are part of the remuneration arrangements. 
Apply to P.E. MANAGEMENT GROUP LTD., 
12, GROSVENOR PLACE, LONDON, 8.W.1. 


M 139 
DRAUGHTSMEN. 


EDWIN DANKS & ©O. (OLDBURY) LTD., 
OLDBURY, NR. BIRMINGHAM—manufacturers 
of all t of Pressure Vessels have vacancies for 
SENI DRAUGHTSMEN AND DETAIL- 
ING DRAUGHTSMEN. The work, which is 


| interesting covers a wide field in the design of ali 


design devices for ignition, voltage control and the | 


like, but also to make critical appreciations of the 
schemes he proposes. Applicants should be graduate 
electrical engineers and should preferably have 
served an engineering apprenticeship. Previous 
experience of transistors or electronic circuits would 
be useful although not essential—Apply in writing 
stating age, qualifications and experience to the 
PERSONNEL MANAGER, JOSEPH LUCAS 
(ELECTRICAL), LTD., GREAT KING STREET, 
BIRMINGHAM 19, quoting reference ions" 
M185 





Telephone: 


BRITANNIA 
WARRINGTON + ENGLAND 


WARRINGTON 


t 








| classes 
requires an engineer with the ability not only to | 


BIRMINGHAM. 


of welded vessels for Industrial 
Chemical Plants and Oil Refining Plants. 

The positions are permanent, and the Company 
has a contributory pension scheme and other facilities 
and conditions associated with first-class employers. 

Applicants should be competent men, able to 
work with a minimum amount of supervision. 

Please write, giving age, details of training and 
—— 

Salary according to qualifications and experience, 
interesting work and canteen facilities provided. 

Apply:—CHIEF ENGINEER, EDWIN DANKS 
& BB: (OLDBURY) LTD., eerste 

180 


Plants, 


ANY SIZE OR SHAPE 


OF HOLE 


IN ALL METALS 
ACCURATE € DURABLE 


ESTABLISHED 1799 


WwoORKS 


P.O. BOX 22 
1901 


Telegrams: 





GREENINGS, 


WARRINGTON 





hl. 





' 











THE HEAD WRIGHTSON MACHINE COMPANY LIMITED, 


invite applications from first-class 


DESIGN ENGINEERS AND 
SENIOR DRAUGHTSMEN 


who would be interested in progressive positions in a special development department 
which will shortly be opened to deal with a wide range of problems affecting several 
industries 
The Company has a good Pension Scheme and allows generous holidays. Men having 
a sound technical training and a flair for design are recommended to submit applications 
marked “* Private (Development),”’ to MANAGING DIRECTOR, HEAD WRIGHT- 
SON MACHINE COMPANY LTD., COMMERCIAL STREET, oem 
a ve 











BRITISH PETROLEUM COMPANY requires an 


EXPEDITING ENGINEER for employment in 
the 
30-40, must have served a full five year apprentice- 
followed by workshop and manufacturing 
experience with preferably some years spent on 
inspection. Knowledge of Petroleum equipment 
suppliers situated in N.E. England is desirable. 


ship 


TECHNICAL 


and/or mining engineering essential. 


Salary according to age, qualifications and experi- | TRATIVE OFFICER with full details. 


ence 


Non-contributory Pension Scheme.— Write 


giving full details, quoting H.3813, to BOX 9022, 
c/o 191, GRESHAM HOUSE, E.C.2. M 130 


DESIGN ENGINEER. 


COURTAULDS LIMITED requires a 


DESIGN ENGINEER at its Engineering Head- = 
quarters in Coventry for development work on man- 
made fibre-making plant and machinery. A good 
engineering degree is essential, and several year’s 
industrial experience in the design and development 
of chemical, textile, or allied process plant and 
machinery is desirable. Age 27 to 40. Applicants 


should have an aptitude for solving design problems 
and calculations in this type of engineering. 
Candidates should write giving full personal par- 
ticulars and details of experience to the DIRECTOR 
PERSONNEL, COURTAULDS LIMITED, 
16, ST. MARTINS-LE-GRAND, LONDON, E.C.1, 
quoting reference number B.36. L 925 


OF 





DRAUGHTSMEN (SENIOR AND JUNIOR) 
required for work in connection with the following 
branches of Coke Oven and Gasworks plants. 

(a) Mechanical and By-Product Plant. 

(6) Pipework. 

(ce) Steelwork for Buildings and Conveyors. 
a should be competent men able to work 
qualifications to O.N.C. or beyond. Good remunera- 
tion and prospects for capable men. Pension 

me. ive-day week; Canteen Facilitics.— 
State age and experience to the l"ERSONNEL 
OFFICER (D.0.), WOODALL-DUCKHAM CON- 
STRUCTION COMPANY LTD., WOODALL- 
DUCKHAM HOUSE, 63-77, BROMPTON ROAD. 
LONDON, 8.W.3. G5 


sche 


JUNIOR ENGINEERS requireq for 
very interesting development work con- 
nected with a number of mechanical 
engineering subjects 

These men will be required to assist in 
devising and carrying out experiments on 
problems connected with LUBRICATION, 
VIBRATION, HEAT TRANSFER, 
THERMODYNAMICS, FLUID DyY- 
NAMICS, STRUCTURES, MECH- 
ANISMS, ETC. 

The essential requirements are a practical 
engineering training and an education up to 
Higher National Certificate standard, 
together with some previous development 
interest in research or development 
necessary These vacancies are at Whet- 
stone near Leicester in a modern laboratory 
offering good conditions of employment. 


STRAND LONDON, W.C.2 


ENGLISH ELECTRIC 


Drawing Office experience. A real 


is 


Please apply to DEPT. C.P.S., 336/7, 
“; quoting 
1Is17D M 192 


the minimum of supervision. Technical 





twilllibise 


CLUTCHES AN HYORAULIC ORIVES 


BRITISH TWIN DISC 
AND CLARIFIERS LTD. 





WY 


AND 
MARINE GEARS 





AMBERLEY HOUSE, 
NORFOLK STREET, 
LONDON, W.C.2. 








ENGINEER required 
Newcastle-Durham area. Applicants, aged | wRIGHTS’ ROPES LIMITED, BIRMINGHAM, 9, 
to study design and application of Steel Ropes 
Sound practical knowledge mechanical handling ; 


experience of Steel Ropes not necessary provided 
adaptable Pension Scheme.—Write ADMINIS- 


Made by James Neill 


[SUPPLEMENT] 


ASSISTANT METALLURGIST required for 
Commercial Motor Vehicle Manufacturers. Candi- 
dates must be experienced in metallography and 
production heat treatment of steels. Applications, 
in writing, giving details of qualifications, experience 


and salary required, to A.E.C. LIMITED, STAFF | So 


RECORDS OFFICE, WINDMILL LANE, 
SOUTHALL, MIDDX. L 926 


JUNIOR DRAUGHTSMEN, having completed 
National Service, required for work on large chemical 
plant installations, A.E.S.D. minimum rates or above. 
Five-day week and superannuation scheme.—Apply 
by letter giving details of technical education to the 
CHIEF DRAUGHTSMAN, LAPORTE CHEMI- 
CALS LIMITED, CLIFTON HOUSE, EUSTON 
ROAD, LONDON, N.W.1. G 665 





June 22, 1956 ENGINEERING 


Heavy Engineers in the Trafford Park Ar 

A WELDING SUPERVISOR whet multe 
experienced in gas and clectric weldin, 
familiar with argon and sub verged Dee Alec 
Experience of flash and t welding processes 


me metallurgical knowled, Welding desirabje 


5. ‘ge essential, This 
superannuable position with ; — 8 a 
Applicants must give full ; ‘ieee ee 

| applications for the attention Tie 


ANAGER.—BOX 1 976, icone PERSONNE! 


‘thees of ENGINEERING, 
ENGINEERS AND ASSisTA 

preferably qualified and having — ENGINEERS 
required for design work in London Office of ore 
stantial firm of Civil Engineering Contractor ~ 
Victoria. Salary commensurate with ability tn 
of Superannuation Scheme Apply with full d ~— 
to BOX L 960, Offices of ENGINEERING ~— 









and Gas Cleaning Plants. 





HEAD WRIGHTSON & CO.. LTD.. 

(McKee Iron and Steel Division) have several vacancies for 
STRUCTURAL AND MECHANICAL DESIGNER DRAUGHTSMEN 
(SENIOR AND JUNIOR) for work on the design of Materials Handling 

Applicants should preferably have experience of Iron and Steel Works Practice but 
applications will be considered from draughtsmen wishing to take up this class of work 
Excellent working conditions; five-day week; 


age, qualifications and salary required, to:—-PERSONNEL MANAGER, REF. M.K./12 | 
TEESDALE [RON WORKS, THORNABY-ON-TEES. : 


Z, Blast Furnace 


pension scheme.— Applications stating 
F. MK 


M 158 





HACK SAW 


tr 
& Co. (Sheffield) Led., and obtainable from all cool dis 





_...the worlds best 


BLADE 


ibutors 
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i SE LD, offer attractive opportunities for | ‘ies 
be (HESTERY LELD, offer attrac tunities for | i Sa Mihindgs a. cen 9 va wee 
Xs op srading 1 oo, experienced Applications are iuvited from 
pri F D' or uarries =| 
¥ —_ “ we 7 ations from Designers and Feel o a | GRADUATES to fill three vacancies on the 
a Be oe SENIOR 
rk also be giv en cons! | 
2 oy sin STAFF of our 
and experience, wil prov G) ouses for senior | | ) N j } M N 
. Pepoations, “aperiece, ete and quoting reterenor | O UCTIO EVELOP E = 
o the PERSON? - aR. 
; BQD, to tie PE 035 | LABORATORIES. 
t 
ails 


| 
There is an opportunity for a | In all cases the work is associa 
NGIN | ted with th 


‘ c e development of light electrical 
EVELOPMENT EER AND equipment for large quantity production, . 
RAUGHTSMAN who seeks an interesting and to be dealt with are such that the pecthiain auth Sor 2 omabeniesk on nee 
varied career to join the staff of a leading industrial | an electrical engineer and a physicist or electrical engineer respectively. 
vganisation Experience is required in design of | A commencing salary of up to £1000 p.a., or more in special cases, will be 
3 special purpose machine tools, layout of services, | paid and the positions offer ‘ 


handling of plant engaged on large and small pressed | excellent prospects of rapid advancement. 


Application should include details of age, experi- —e —__ —— Csinctiaaiacae te al De te 
ence and salary required to:—CHIEF ENGINEER, 
JOHN ‘THOMPSON MOTOR  PRESSINGS, 


: - : . 
| woot components wee a atte a in writing, stating age, qualifications and experience, to the 

Ability to follow a job through to completion is | ersonnel Manager, Joseph Lucas (Electrical) L 

quired. Bducation to H.N.C. or equivalent is | . ectrical) Ltd., 
| 4 | Great King Street, Birmingham 19, quoting ref. PM/D/133. 
| Pension and Sickness insurance Schemes and | M131 | 
| Canteen facilities are available. } | 
} 








LIMITED, WOLVERHAMPTON. M 40 ae ceaee P —_——— 
| SERVI ¥ : , , ser . “e 
| CHIEF ENGINEER. Leading British Company | een gd pent Phen il ttm lea 
| with overseas connections requires a Chief Engineer | B.X. PLASTICS, LTD., N y | i 
to supervise the civil, mechanical and electrical | NR. MANNINGTREE, ESSEX. reauins Bene eee nS MANAGER ot thelr | 


I : | Edmonto: P| ic | 
constructional work on site of a major engineering Engineer with wide experience for the Brantham peeved Es ATehty end — ial name 
project. Applications will be considered only from | factory. Applications are invited from men with | siderable experience of production methods in the 
senior engineers with wide experience of such work. | good experience in power generation, steam and | Light Engineering Industry “Age 30 to 45 y 

The post is a home appointment and depending upon electrical distribution, building work, and hydraulics. | Commencing salary will be not all ren £1280 per 
experience, carries a salary in the range £2500 to | Age: between 30 and 35. Salary by arrangement. | annum with good prospects. A - a | 
£3500. Amenities include a house purchase scheme | Applications which will be treated in confidence | scheme is in jeet——ten licati ec a. | 
and pension fund. Applications will be treated as | should give previous experience and qualifications, | qualifications, experience <a 2 cont sary chound 
strictly private and confidential and should state | and be addressed to the PERSONNEL MANAGER | ey : GING DIRECTO! 


\ } i 1 be addressed to the MANAGING DIRECTOR 
age, qualifications, experience and present salary to| AT BRANTHAM WORKS. T.G TER &C SROSVENO 3 NS. 
OX M81, Offices of ENGINEERING. , _ inher eee” sent enies ee ot 





on stand no. 74 


at the 
MACHINE TOOL EXHIBITION 
OLYMPIA 


22nd JUNE—6th JULY 


The 70 Junior SS and Sc. Lathes 7in. 
centre. Admits 3ft. between centres. 
8 spindle speeds. Can be supplied in 
various bed lengths up to ft. 


Series 85, SS and Sc. heavy duty 
Lathes 8$in. centres, length of bed 
8ft., 12 spindle speeds. Can also be 
supplied with {0ft. or 1I2ft. bed 
length. 





Oth hibits i i— 
= Series 85 pale Comes lathe. Turret Milling Machine 36in. by 9in. table, and also a model to { scale 
of a new Horizontal Boring, Facing and Milling {Machine at present in course of production. 


WOODHOUSE & MITCHELL 


WAKEFIELD RD. BRIGHOUSE 


PHONE : BRIGHOUSE 627 (3 LINES) GRAMS : ‘WOODHOUSE, BRIGHOUSE’. i 
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A. REYROLLE & CO., LTD., OF HEBBURN- 


CO. DURHAM, who are the t firm of switch, 
gear ae in the world, ve vacancies for 
CONTRACTS ENGINEERS, both for home and 
| overseas contracts work on E.H.V. and H.V. switch- 
gy; The a oor would be for work at 
| Hebbura, onl t is customary for the Company to 


appoint engineers for duties in the overseas and home 
area offices from engineers trained at Hebburn. 
The work requires initiative and affords the engineer 
individual responsibility. It is interesting and 
varied and calls for ability to duct both technical 
and commercial negotiations. The desirable qualli- 
fications are therefore a Degree or a Higher National 
Diploma or Higher National Certificate, but candi- 
dates having an Ordinary National Certificate who 
are still proceeding with studies could be considered 
specially. Applicants need not have specialised 
a in switchgear, and, if y, suitable 
ntroductory training would be arranged. Applica- 








tions, giving full culars of technical training 
| oot eee mee, should be forwarded to the 
CONTRACTS NAGER, A. REYROLLE AND 


CO., LTD., HEBBURN, CO. DURHAM, marked 
* PERSONAL.” 1. 802 


DESIGN ENGINEERS required by 
ar a company manufacturing fuel 
njection and electrical equipment. London 
area. Monthly staff appointments with 
ge pension and holiday privileges. 
H.N.C, desirable but not essential. Write 
full details including age, education, 
experience, employment history including 
present employment and salary in strict 
confidence quoting Ref. E.D. 2 on letter of 
application to “box M76, Offices of 
ENGINEERING. 





STRUCTURAL ENGINEER 
required 


with experience in prestressed con- 
crete, to take charge of small drawing 
office and assist in development work. 


Salary £1000 to £1250 according to 
experience. 

Applicants should send details of 
qualifications and experience to :— 


UDALLS, WEST QUAY ROAD, 
SOUTHAMPTON. L 936 











BRUSH 
ELECTRICAL ENGINEERING 


| COMPANY, LTD 


D., 
| LOUGHBOROUGH, LEICS. 
Owing to expansion in the Turbine 
Division vacancies occur for the following 


mel: 
ESIGN ENGINEER with a ge of 
| mechanical design for interesting design 
| work on radial flow steam turbines. 

DESIGN ENGINEER for design work on 
| axial flow turbines. Previous experience 
| of mechanical design and/or operational 
| experience with this type of turbine would 


be an a. 
} DEVELOPMENT ENGINEERS (two 
} vacancies). Applicants should preferably 
| have had experience of develo; mt wor 
| and should be capable of handling design, 
| operation and performance analysis. A 
| knowledge of electronic equipment for 
vibration stress analysis would be an 
| added advantage. 

Candidates for all ts must hold an 
| engineering degree, H.N.C. or other equiva- 
| lent qualifications and should have served 
j an engineering Cee " A good 
| salary will be and conditions of service 

include sta! bonus, non-contributory 
| superannuation scheme. ‘There are excel- 
| lent opportunities for young engineers 
| seeking a progressive appointment with a 
| vigorous and expanding Company. Please 
reply to the CHIEF PERSONNEL 
OFFICER. M77 


| OIL AND CHEMICAL PLANT CONSTRUCTION 
JECT 


MANAGERS AND SUPERVISORS 
REQUIRED FOR WORK IN MIDDLE EAST, 
| FAR EAST AND UNITED KINGDOM. 
Vv jes exist for 

|MANAGERS and SUPERVISORY ENGI- 
NEERS capable of taking owe of field »project 
organisations varying from a single plant or unit to 
| projects comprisi complete refineries with fleki 
Forces consisting of upwards of 150 staff and 3,000 
|men. Applicants must have held responsible 
positions in similar capacity and must have some 
years of experience in field construction of oil or 
chemical plants. Chief qualifications required are 
good organisi and administrative ability, with 
sound know e of the following branches of 
engineering activity:—Drafting, Civil, Sechanien’, 
Electrical, Welding, Vessels and Piping, Fiel 
Office organisation covering staff, labour, costs and 
materials. Top age-limit for work outside U.K. is 
55 years. Applicants must be yeically fit and 


oject. Salary and allowances will be substantia) 
tha eommensurate with experience and ability of 
a cants. 

‘op men only need apply. A jonas, givi 
details of past experience and po ceed: hold 
be marked “Confidential” and will be treated 
aceordi b 

CONSTRUCTION MANAGER (PROCESS 
PLANTS), FOSTER WHEELER, LIMITED, 3, 
| IXWORTH PLACE, LONDON, 8.W.3. MS 


Classifica Advertisement, onuinued m Page 116 
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mer | 4 : ’ 
ae T Sa, , ' manufacturers of container closures inthe RESEARCH AND DEVELO 
e'e? int : = : “4 pene y ymnnry Sr eed con tains | Midiendls have a numbes of vacancies for ambitious | ENGINEER aged about 35, to take gronash | | ENGINEGRS ee. AND _ MECHANICAL 
AP systems applied to new and existing boiler plants DESIGN DRAUGHTSMEN preferably with | development department, designing plant, automatic | Middle East Should hav Consulting the 
lig ‘¥ and industrial furnaces. Applicants without special- | some in this or a similar sphere. Interest- | controls and instrumentation for equipment con- | of pipelines and Ave Oil experience, preferably 
AO Ae ised knowledge in oil burning would be considered ing with excellent and every nected with liquid processes. 2500 | Liberal pay and ‘free meg. ARE: 25445, 
aa ay '> for training if they have rea O.N.C. Five-day | for promotion to senior in a ra) depending on experience. West London area. | with fl ‘Gartiocione b “r—~Apply by letter 
fag is r ‘ 7 week — quqeengention —Soueae, giving organisation. oan a ag = | me yeand oom oo — ME gn s ts | experience, to BOX No. i — Chana 
of, »* particulars of education, cations revious | ¢ ons a ve.— M 196, | BARKER ws, 1 2) we ES 
rh eek Peperience, will be treated in confidence and should | PA, METAL CLOSURES LIMITED, BROMPORD | Offices of Exomeanmve "| LONDON, B.ca” bt?» *. BUDGE Row 
aE ya be addressed to R. L. COX, G. N. MADEN AND | LANE, WEST BROMWICH. G 627 


OO ——— 


~ 


SONS, LTD., 19, WOBURN PLACE, W.C.1. M 107 


A large diesel engine manufacturing company invites | 


applications for the appointment of 
CHIEF DRAUGHTSMAN to eve a produc- 
tion and contractual drawing office 
draught n. Candidat should 
Members of the Institution of Mech ng 

and should have had experience in a similar capacity 
although it is not essential that they should have 
specialised knowledge of heavy engines. Applicants 
in the age group 35-45 will have preference.- 
- lications in confidence to BOX 106, Offices 
oO! Gremaname 








be : ——— 


RESIDENT ENGINEER capable of combining | 
the duties of Clerk of Works required for piling and | 
R.C. building contract, value approximately | 
£250,000 at Barking, Essex. At least 3 years’ | 
experience as R.E. or on R.E.’s staff, but contractor's | 
engineer with good experience would also be con- | 
sidered. Some professional qualifications desirable. 
Apply, stating age, experience, salary required | 
and earliest date when free, to: FARMER AND | 
DARK, ROMNEY HOUSE, TUFTON STREET, 
S.W. M178 


| 

CLEVELAND BRIDGE & ENGINEERING CO., 
LTD., have vacancies for 

QUALIFIED CIVIL ENGINEERS, Structural | 
Engineers and Designer Draughtsmen, mainly on | 
bridgework in the U.K. Salaries commensurate | 
with experience. Pension scheme available, Posts 
in Darlington, Doncaster, Preston.—Apply in 
writing to THE MANAGING DIRECTOR, POST 
BOX NO. 27, DARLINGTON, CO. DURHAM. | 


M 177 | - 


TECHNICAL DIRECTOR—-Leading British Com- | 
pany with headquarters in London wishes to appoint | 
a Technical Director. The position requires an 
experienced engineer, highly qualified, with wide 
experience in the design and construction of major 
engineering projects involving mechanical, civil and 
electrical engineering. The candidate appointed 
will have a seat on the Board and will be responsible | 
for the general administration and co-ordination of | 
the design and engineering organisation involving 
the control of contracts running into several millions 
of pounds. Applications, which will be treated as 
strictly confidential, will only be considered from 
engineers having university degrees and wide experi- 
ence in the general design of the type of aay ee 
referred to in this advertisement. The salary level 
will be between £3000-£4000. The Company 
operates a Pension Scheme and facilities for house 
purchase and removal expenses are available.— | 
Applications should state age, experience, qualifica- 
tions and present salary, to BOX M174, Offices of 
ENGINERRING. | 


THE SUPERHEATER CO., LTD., 53, HAY- | 
MARKET, LONDON, 8.W.1, has vacancies for | 
TECHNICAL DESIGN ENGINEERS. Know- 
ledge of Thermodynamics, including Combustion 
and Heat Transfer desirable. 

Good working conditions, 5-day week. Pension 
Scheme.—-Write giving full details of qualifications, 
experience and salary required. M 163 | 


THE SUPERHEATER C©O., LTD., 53, HAY- 
MARKET, LONDON, 8.W.1, has vacancies for 
DRAUGHTSMEN. Experience of Water Tube 
Boilers preferred. 

Good working conditions. 5-day week. Pension 
Scheme.—Write giving full details of qualifications, 
experience and salary required. M 164 


RESIDENT ENGINEER to supervise erection 
contracts for chemical and gasworks plant. Appli- 
ecants must be experienced in general erection work 
(other than structures) and in the use of heavy lifting 
equipment and have a knowledge of welded, riveted 
and mechanical work. 

Apply, stating age, details of past experience and 
position held, BOX M 162, Offices of ENGINEERING. 


BRITISH PETROLEUM COMPANY has a Vacancy 
for an 

ENGINEERING ESTIMATOR for work in 
London, with occasional visits abroad. Age 30-35. 
Mechanical or Civil Engineering degree or equivalent. 
Applicants should also have served an engineering 
apprenticeship and had experience in estimating 
major projects for large engineering organisation. 
Salary according to age, qualifications and experi- | 
ence.—Applicants should write, stating age, quali- | 
fications, ete., quoting H.3620, to BOX 9034, | 
c/o 191, GRESHAM HOUSE, E.C.2. M 206 

| 





DEVELOPMENT ENGINEERS of British | 
nationality aged 22-25 are required for work on new 
and rapidly expanding I.C. engine projects with a 
West London firm. Applicants should have a 
degree, H.N.C. or an equivalent qualification, in | 
mechanical engineering. Previous experience on 
LC. engines would be an asset but not essential. | 
Salary based on experience and qualifications, but | 
not less than £600 p.a. Pension scheme.—BOX 
M 199, Offices of ENGINEERING. 


DEVELOPMENT ENGINEERS. 
AND PHYSICISTS 


| 
are required for work in the new and rapidly expand- | 
ing laboratories of Louis Newmark Lea, at New 
Addington, Surrey. The work includes the desi 
and development of instruments and equipment for | 
the aircraft and alljed industries, and some working } 


experience of small electromagnetic instruments is | 
desirable 


Pension Scheme.—Apply 

leulars to : 
NEWMARK, LTD., 
WAY, CROYDON 


Good salary based on age and experience. 
in writi 
PERSONNEL OFFICER, LOUIS | 
PREFECT WORKS, PURLEY 
M 156 


of about 40 | 











FRASER & CHALMERS 
ENGINEERING WORKS 
ERITH, KENT, 


have vacancies for a number of 
SENIOR 
DRAUGHTSMEN 


with good experience in 
Structural or Heavy Mechanical work. 


Attractive salaries will be offered to 


suitable applicants and the positions 
available offer excellent prospects for 
advancement. 


Present holiday arrangements will be 


honoured. 
Apply to Personnel Manager, giving 
age and full details of training and experi- 
M 152 





ence. 

















| Applications are invited from ae | 
SENIOR DESIGN AND. 
DEVELOPMENT ENGINEERS 


with an engineering Degree or equivalent and 
experience on general mechanical 
for appointments with a leading 
| Engineering Company. 


@ The appointments offer excellent Prospects and a commencing 


salary in the range of £1 ,200 to £1 ,500 per annum. | 


| The appointments will be tenable in the | 
London area and housing assistance will be | 
| given to applicants resident outside London. | 


| @ Applications should be addressed to BOX M 186, Offices of ENGINEERING. 





design, 
general 




















SPEEDIC 


Visit our STAND No. 305, 
GRAND HALL GALLERY 
at the MACHINE TOOL 
EXHIBITION 
22nd June —é6th July 


U, 
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[SUPPLEMENT] 


BRITISH CELLOPHANE LIMITED, BRIDGWATER, SOMERSET, seeks 


sENIOR AND JUNIOR DRAUGHTSMEN, for 
TEMPORARY appointments, for work on machine desig 

ants should possess at least O.N.C. and have had 
: iay week, Pensions Fund Scheme for permanent apy 
TIE TEMPORARY appointments are for a period 
n, subject to three months’ notice and include ge 


eriodic home return rail fares. 


ASSISTANT ENGINEER, AGE 23/30 (PERMANENT.) 
nours degree in mechanical engineering and have had some 
The duties will be on development, improvement and mz 


und other plant. Ref. No. E57.Eg. 


SECTION LEADER DRAUGHTSMAN (PERMANENT) in connection 


lesign of factory services 


E58. Eg. 


ASSISTANT ENGINEER, AGE 25/30 (PERMANENT.) 
iniversity degree and have works experience, or be an A.M.I.Mech.E. 
n development, improvement and maintenance of 


ancillary equipment. Ref. No. R48.Eg. 


Write to the Personnel Officer, stating full particulars and salary required, 


Ref. Nos a tindicated. 


CHIEF STEAM AND POWER ENGINEER 
required for large new pulp and paper mill in New 
yealand. Applicants must have engineering degree 
or equivalent qualification plus sound practical 
experience of boiler and power plant design and 
operation. Successful candidate will be required 
to control efficient operation and maintenance of 
9—150,000 Ib./hr. coal fired boilers, 1—90,000 Ib./hr. 
Black Liquor Boiler, also 1—15 MW Pass-out Tur- 
pine. He will also be responsible for all future 
developments of Steam and Power Plant which 
neludes the utilization of geothermal steam. A 
house to rent will be provided and all expenses to 
New Zealand paid including those of his family. 
Applicants must apply in writing giving full details 
of experience, qualifications, to CHIEF ENGIN EER, 
ALBERT E. REED & CO., LTD., GROUP ENGI- 
NEERING DIVISION, LARKFIELD, NR. MAID- 
STONE, KENT. L 966 


both PERMANENT and 
n and chemical plant layout. 
three years’ shop experience. 
ointments. Ref. No. £56.Eg. 
of approximately two years’ 
nerous subsistence allowances, 


Applicants should have 
practical works experi- 
aintenance of chemical 


with 


Applicants should possess H.N.C., have had at least three 
shop experience, and be familiar with all types of pipework installations. 


Ref. 


Applicants should have 
f The duties will 
plastic films extrusion plant and 


and quote 
L 970 


ENGINEER required for Electrical and 
Mechanical Design and Development 
Work on Light Electric and Electronic 
Apparatus. Good degree or equivalent. 
Must be capable of original thought and 
be able to lead a small team of specialists. 
Previous experience not essential if training 
has been sound and outlook is progressive. 
Salary up to £1350 per annum, London 
area. Write full details including age, 
experience, employment history including 
present employment and salary quotiug 
Ref. E.D.1 on letter of application to 
BOX M74, Offices of ENGINEERING. 


| CIVIL ENGINEERING MANAGER. Leading 


British Company with international organisation 
requires services of Qualified Civil Engineer to take 
control of major projects. The company has head- 
quarters in London and will only consider applications 
from fully qualified civil engineers holding U niversity 
degrees in civil engineering or Associate Membership 
of the Institution of Civil Engineers. The successful 
applicant will be required to take complete control 
of large civil engineering projects each representing 
several million pounds in value 
ence jn the organisation, design, and costing of large 
civil engineering works is essential. The appoint- 
ment will be based on London headquarters and 
carry a salary within a scale of £3,000 to £4000, 
dependent on qualifications and experience. Pension 
scheme and assistance for house purchase are 
available. Applications stating age, experience, 
qualifications and present salary, which will be 
treated in strictest confidence, should be sent to 
BOX M&O, Offices cf ENGINEFPING. 


SCHLUMBERGER. 





Invite applications for 
GEOPHYSICAL AND PRODUCTION 
WORK IN OJILFIELDS in many parts of the 
world. Candidates should hold a University degree 
(preferably with Honours) in Electrical and/or 
Mechanical Engineering. Knowledge of Electronics 
is an esset. Candidates shouki be free of military 
obligations. Training is done abroad on bachelor 


| status but thereafter living conditions are also 
| favourable to married men. The age limit is 30 


years. 
Applications and enquiries should be addressed 
to:— 


SCHLUMBERGER OVERSEAS, 
42, RUE 8T.-DOMINIQUE, 
PARIS 7e—FRANCE. 
To the attention of J. L. Mathieu. M 57 





af: 


GLENBOIG 
Vebucks 


FOR EVERY INDUSTRY 


be 


GLENBOIG THE GLENBOIG 


EXPORT AGENTS 


UNION FIRE CLAY CO 


GENERAL REFRACTORIES 





OILER FURNACES 


Extensive experi- | 
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Foundry Plant manufacturerers in the Birmingham 
area require 
SENIOR DRAUGHTSMAN with mechanical 
handling and/or structural experience for highly 
mechanised cupola melting plants. Full details in 
confidence to:--PERSONNEL MANAGER, INCAN- 
DESCENT HEAT CO. LTD. CORNWALL 
ROAD, SMETHWICK. M 2% 


BRITISH INSULATED CALLENDER’S CABLES 
LTD., require 


A GRADUATE MECHANICAL ENGINEER 
with practical experience of Rubber and/or Plastic 
sneutiion and jig and tool designing and manufac- 
ture. The appointed candidate would initially be 
employed with a Work(Study Unit concentrating on 
roduction techniques in an expanding Rubber and 

lastic Moulding be rtment with an early oppor- 
tunity for a man with the ability and personality 
to transfer to an executive position. Applications 
quoting Reference A/40/56, should be addressed to 
the STAFF OFFICER, B.1.C.C. LTD., PRESCOT, 
LANCS. Mil 


EXPERIENCED PLANNING ENGINEERS 
required for production methods on medium L.C. 
engine components and fuel injection equipment. 
Pleasant working conditions, enerous salary. 


Attractive Pension Scheme a Comprehensive 
Welfare Facilities. 

Apply CHIEF PERSONNEL OFFICER, 

| PE RS LIMITED, CAUSEWAY WORKS, 

STAINES, MIDDX. G 662A 


RESEARCH ASSISTANT. Male Assistant 
25-35 years, is required for research into problems 
associated with fuel injection for diesel engines. 
Research experience plus knowledge of Fuel Injection 
is desirable, but some training will be given. Good 
general education and H.N.C. (Mech.) an advantage, 
Applicants should be capable of section leading after 
reasonable jod.— Apply in writing giving full 
details: PERSONNEL OFFICER, SIMMS MOTOR 
UNITS, LTD., OAK LANE, E. FINCHLEY, N.2. 

L017 


Well-known Midland aero engine company requires 
MECHANICAL ENGINEERING DESIGNERS 
AND DRAUGHTSMEN to join teams on various 
aspects of engine construction Initial salary 
£650-£1000 per annum. Owing to expansion in 
new drawing offices with excellent working conditions 
departments will offer good prospects to men with 
initiative Sickness benefits for families and 
pension fund. Full details quoting Reference 
AD/2, to BOX G 632, Offices of ENGINEERING 


STRUCTURAL ENGINEER with wide experi- 
ence of the design and detailing of all types of steel 
structures and with administrative experience 
required to act as deputy to the Chief Engineer by 
large firm of London Consultants. The firm is 
expanding and the vacancy offers excellent oppor- 
tunities for the right type of man.—Write in con- 
fidence giving details o evious experience and 
— required to BO No. 3855, GLOVERS 
ADVERTISING LTD., 351, OXFORD STREBT, 
LONDON, W.1. G-635 


STRUCTURAL ENGINEER required by London 
firm of Consultants to take charge of t steel 
design office. Candidates must have a comprehen- 
sive knowledge of all t of structural steelwork 


both des and detailing and should erably 
have some works experience. licants 
| should be ‘ate Members of one of senior 


Corpor: 
easional Institutions or hold similar Degrees. 
eh 6 ae ae ee Se 
Pension Scheme.— Please ly in confidence to 
BOX NO. 389, GLOVE ADVERTISING, 
LTD., 361, OXFORD STREET, W.1. G 648 


} ORNATORAAT ENE - required with 
| workshop experience for neering 
| of factory in the Eastern Counties. Apprenticeship 
| and National Certificate standard essential. Please 
| write, giving age, qualifications and iculars of 

previous experience, to the PERSONNEL MAN- 

AGER, BEXFORD, LTD., BRANTHAM, NR. 
| MANNINGTREE, ESSEX, or ‘phone the Asst. 
| Engineer at Manningtree 266. M 43 


| 


| DRAUGHTSMEN, SENIOR AND JUNIOR, 
| preferably with Railway or Automotive experience,- 
| required for Diesel Traction Drawing Office situated 
| in London area, N.W.10. Apply in writing giving 
age, details of experience and salary required, to 
GENERAL MANAGER, BRITISH JNITED 
TRACTION LTD., 14, HANOVER SQUARE, 
| LONDON, W.1. M 87 


DRAUGHTSMEN. Applications are 
invited from Senior and Junior Draughts- 
men with general experience in Light 
Electrical or Mechanical Engineering or 
specialised experience in Small Internal 
Combustion Engines or Automobile Equip- 
ment and accessories. The vacancies are 
in North London and salary will be com- 
mensurate with ability and experience. 
| Please write full details including age, 
} education, experience, employment history, 
| including present employment and salary 
| in strict confidence, quoting Ref. E.D.3 
| on letter of application to BOX M75, 
| Offices of ENGINEERING. 


Classified! Advertisements continued on Page 118 
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METALS DIVISION 


METALLURGISTS 


Applications are invited from qualified METALLURGISTS to 
undertake important Control work and investigations into production 
processes, material specifications and product development in the brass 
and copper strip, sheet, rod and wire mills in the Birmingham area. 


Applicants should preferably be in the age range 24-45 and hold a 
degree or similar qualification in metallurgy, although candidates with } 
practical experience in this work but with other qualifications will also be | 
considered. 


There are excellent eae of promotion to supervisory and managerial 
positions for suitable candidates. 





On joining the Staff married men will receive a contribution towards 
removal (including travel) expenses, and, in approved cases, financial assis- 
tance will be given towards house purchase. The Company operates 
both a contributory Pension Fund and a Profit Sharing Scheme. 


Application forms may be obtained from THE STAFF MANAGER, 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, METALS DIVI- 
SION, KYNOCH WORKS, WITTON, BIRMINGHAM, 6, quoting 
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GOVAN SHAFTING | 
ENGINEERING Co. 


PROPRIETORS: THE STEEL COMPANY OF SCOTLAND LTD. 


BRIGHT DRAWN STEEL TURNED STEEL Bars 
UP TO 12 in. DIA. 


BRIGHT STEEL BLANKS 
ANY THICKNESS IN MILD STEEL - FREECUTTING 
CASE HARDENING - HIGH TENSILE, ETC. 





87, HELEN ST., GOVAN, GLASGOW s.w,| 
Telegrams; “ PEDESTAL GLASGOW.” Telephone: Govan 1145 (3 lines) 











SENIOR AND JUNIOR DESIGNERS for 
reinforced concrete and/or steelwork required for 
London Office. Considerable scope for advancement. 
Junior assisted in study courses involving day 
attendance. Consideration given to holiday arrange- 
ments.—-BOX M 42, Offices of ENGINEERING. 


DRAUGHTSMAN required for Engine Design 
Schemes on small high-speed diesels must have 
Initiative and experience. Good salary. P t 
worki conditions. Pension ee 
CHI PERSONNEL OFFICER, PETTERS 
LIMITED, CAUSEWAY WORKS, STAINES. 

650 


G 


Large Civil Engineering Company with Headquarters 
in the Liverpool area, carrying out railway electri- 
fication schemes require to expand their technical 
and drawing office staffs immediately. Applications | 
are accordingly invited from | 
DRAUGHTSMEN (Mechanical or 





THREE-WAY HORIZONTAL 
DRILLING MACHINE 


sien This machine is designed for the simultaneous drilling of three radially 
TECHNICAL ASSISTANTS (Civil or Mechan- 


ical), qualified to a minimum of O.N.C. standard 
for the design, estimating and engineering sections. 
Excellent rates of remuneration and conditions of 
service, including a five day week.—BOX M 96, 
Offices of ENGINEERING 


CHIEF ENGINEER required by textile manufac- 
turing company—a_ vertical organisation with 
Spinning, Weaving, Finishing and Power Plant on 
one site. Will be responsible for control of steam 
generation and utilization plant, mechanical, elec- 
trical work and for preventive maintenance. Appli- 
cants must be corporate members of one of the 
senior Engineering Institutes. Good superannuation 
scheme. House available——Applications to PER- 
SONNEL DIRECTOR, FERGUSON BROTHERS, 
LIMITED, HOLME HEAD WORKS, CARLISLE. 


M 133 


(. & J. WEIR, LTD., CATHCART, GLASGOW, 
require 
QUALIFIED ENGINEERS and Metallurgists 
for their Nuclear Energy Development Group. 
Applicants should have an honours degree or | 
equivaient in Mechanical Engineering or Metallurgy. 
~Applications, giving full particulars of quali- 
fications, age and experience, will be treated in 
confidence. They should be marked “PERSONAL” 
and addressed to the WORKS DIRECTOR at the 
above address M 200 | 


GRADUATE ENGINEERS, AGE 25/30, required 
to train for executive positions in production and 
works management in medium/heavy engineering 
industry producing earth-moving equipment in 
progressive and up-to-date factory.—Applications 
in writing in first instance giving all relevant par- 
ticulars and approximate salary required to 
PERSONNEL MANAGER, RUSTON-BUCYRUS, 
LTD., LINCOLN, M 201 


ASSISTANT ENGINEER (GENERATION) | 
required for Power Company in MALAYA. | 
Applicants should have experience in the operation 
of steam generating plants and have served a full 
apprenticeship in Mechanical Engineering. Quali- 
fications: H.N.C. Grad.I.Mech.E. or equivalent. | 
Age 25-30. Starting salary (including cost of living 
allowance) £1190-£1500 depending on experience | 
and whether married. Free quarters or an allowance 
provided. Free return passages and medical 
attention. There is also a pension scheme.—Write 
BOX EG.392, c/o 191, GRESHAM HOUSE, E.C.2. 
M 197 





A LEADING OTL COMPANY has vacancies for | 
ASSISTANT DRILLERS, aged under 27, suitable | 
for promotion to drilling supervisors. Applicants | 
must be either mechanical engineering graduates or 
hold Higher National Certificate in mechanical | 
engineering. Experience of engineering workshops, | 
pumping equipment, ships engine-room or hydraulic | 
machinery an advantage. Training in drilling in 
the U.K. will be given prior to overseas postings 
Non-contributory Pension Scheme.—Write giving 
full details of qualifications and experience, quoting | 
H.3779 to BOX 9043, c/o 191, GRESHAM HOUSE, 
E.C.2 M 198 


DRAUGHTSMEN, SENIOR, urgently required 


by firm of Consulting Engineers. Heavy structural 
steelwork and platework 


positioned holes. A fabricated steel base carries a central fixture, 
which holds the component for machining. The three Sentinel-Renault 
unit heads are mounted on standard cast iron bed extensions. The 


machining cycle is automatic, and is push button controlled 
from the front of the machine. 
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ON STAND No. 107 
, a Duplex Drilling Mach- 
ine employing Sentinel- 


Renault Unit Heads will 
also be shown, together 
with the three sizes of in- 
dividual Units, EMH. 10, 
EMH. 20, EMH. 30. 


| 4 Y 
f High salary-and bone, |S EN PTENEL (SHREWSBURY) LIMITED, SHREWSBUR 
Comfortableworking conditions and subsidised meals. y 


Five-day week 
experience 
Offices 


London area.—Write stating age, 
and salary required to BOX L 963, 
of ENGINEERING. 


TELEPHONE: SHREWSBURY 2011 


TELEGRAMS: SENTNOLL SHREWSBURY 
A METAL INDUSTRIES GROUP COMPANY $s / 31/3548 
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The scientific tooth design of the NEWBOULD segmenta| 
saw enables ferrous and non-ferrous metals to be cut at 
maximum feeds and speeds. Alternate roughing and 
finishing teeth produce free-curling, easily cleared chips, 
reducing friction, minimising power wastage. Wear- 
resistant tooth segments of SABEN EXTRA high speed 
steel ensure maximum life between regrinds. Differential 
hardening of segments gives full cutting efficiency at the 
teeth with toughness in the body. High tensile steel saw 
plate or centre ensures the overall strength and rigidity 
of the assembly, enables replace segments to be fitted as 
desired. 


Size range I 1 in. to €0 in. diameter. 


May we send further details ? 


SANDERSON BROS. & NEWBOULD LTD., ATTERCLIFFE STEELWORKS, SHEFFIELD. Est. 1776 


Change POWER into’ OU TPU T 





i 





ENGINEERS’ TOOLS, HACKSAW BLADES, SAWS, MACHINE KNIVES, TOOL STEELS: 
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TRANSFORMER SPECIALIST ENGINEER 
required for a Senior Sales Post in a progressive 
; Company. The man appoiated shouli possess at 
least an H.N.C. (Electrical) and preferably be a 
corporate member of the L.E.E. He should have 
recent experience on the design of transformers 
> to 45 mVA, 132 kV and possess the qualities 
of personality necessary in a first class sales engineer. 
For the right man there are excellent prospects of 
| promotion to top Management positions in an 
expanding organisation. Terms of employment 
include staff bonus and generous non-contributory 
| Superannuation. Please apply to the CHIEF 
PERSONNEL OFFICER, BRUSH ELECTRICAL 
| ENGINEERING CO., LTD., LOUGHBOROUGH, 
| LEICS, M15 


WORKS MANAGER for Factory in Birmingham 
;employing 500 people. Desirable qualifications 
| 30-45, first class engineering apprenticeship, 
| H.N.C. or B.Sc. in mechanical engineering, good 
| disciplinarian, managerial experience in a modern 
light engineering factory, good working knowledge 
of modern systems, cost control, production planning, 
| quality control, work study, personnel administra- 
tion, etc. The position is a permanent one, offering 
good opportunities with a salary commensurate 
with qualifications and the responsibilities to be 
undertaken.—Reply stating full details of schooling, 
| technical education, business experience in chron- 
| Ological order, age and salary required to Managing 
Director, BOX M 194, Offices of ENGINEERING. 
| 
| GRADUATE ENGINEERS (MECHANICAL) 
| required immediately for a progressive Chemical 
| Industry located in the North of England. These 
| vacancies are for design work in the Chief Engineer's 
Department and are of special interest to young 
| engineers with a flair for design and development 
| work who have served a Graduate Apprenticeship. 
| The age range is 26/33 and the salary within the 
| Tange £1000/£1500 depending upon age, quali- 
fications and experience. There is a scheme for 
assisting married men with house purchase and 
| removal expenses. Annual bonus and Pension 
| Schemes are attractive.—Applications, Which will 
| be treated with the strictest confidence, to BOX 
| M195, Offices of ENGINEERING. 








SITUATIONS WANTED. 


METALLURGICAL ENGINEER, B.Sc, A.LM., 
34. Agreeable personality, first-class education, 
wide industrial experience in the application of 
metallurgy to engineering; operational research, 
layout and design. Seeks responsible executive 
,0sition with scope for initiative and organisation 
30X M119, Offices of ENGINEERING. 


EXPERIENCED COAL AND FUEL-OIL 
SALESMAN with large Industrial connection in 
the Midlands and Eastern Counties, seeks new position 
where his valuable personal contacts, and knowledge 
of steam raising plants can be used.--BOX M 103, 
Offices of ENGINEERING 





| THE PROPRIETORS OF BRITISH PATENT 
| NO. 669396, for “HOT WORKING TOOLS 
| AND ALLOYS THEREFOR,” desire to enter into 
| negotiations with a firm or firms for the sale of the 
| patent or for the grant of licences thereunder. 

| Further particulars may be obtained from MARKS 
| AND CLERK, 57 and 58, LINCOLN’S INN 
| FIELDS, LONDON, W.C.2. M 191 


|THE PROPRIETORS OF PATENT NO. 
653953, for “‘ IMPROVEMENTS IN OR RELATING 
| TO SCAFFOLDING,” desire to secure commercial 
exploitation by Licence or otherwise in the United 
| Kingdom.—Replies to Haseltine Lake & Co., 28, 
Southampton Buildings, Chancery Lane, London, 
| W.C.2. M 140 


Classified Advertisments continued on Page 120 





FOR HEAVY DUTY MACHINE TOOLS 


INGOT PLANER TRAVERSING HEAD SHAPER 


Mfr. CRAVEN a gen 
8 ft. x 4ft. x 4 ft. - 


4 Tables 
4 Tool Heads 20 H.P. Independent Motor 


Lancashire Planer Drive drive to each head. 





AVAILABLE FROM LONDON STOCK 
SOAG MACHINE TOOLS LTD., JUXON ST., LONDON, S.E.Il. 


Phone: RELiance 3373 





30 in. 


SLOTTER 
Mfr. BUTLER 


HIGH PRODUC- 
TION 


Multi-motor Drive 
Push button control 


Grams: Sotoolsag London S.E.11. 


VERTICAL MILLER 
Mfr. KENDALL & GENT 
C.V.M.40 Kneeless Type 

Standard Model 
Multi-motor drive 





G22 
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Ad x | 
] oe THE PROPRIETOR OF BRITISH PATENT CAPACITY AVAILABLE. FOUNDRY TO LET. 
a NO. 689424 for “AN IMPROVED CUTTING | JPENSOTTI Sft. Motor Dr 
ale R Oh ek, See wee Se ee aes cquippad tur cand snd Wie noting. unciain at High Speed 
ga’ ’ ' or firms for sale of the patent o } i) ‘ 
sao Y t of licences thereunder.—Further particulars | TY nt employing 30 people. Room for e ion. 
i it re may be obtained from MARKS & CLERK, 57 and 58, | DESIGN CAPACI Fo tet os going conewee-BOX M90, Gian or VERTICAL BORING MILLS 
ae | 2 es LINCOLN’S INN FIELDS, LONDON, W.C.2. M175 | AVAILABLE ENGINEERING. @ 
"~ , . with taper turning screw 
wet es : attachment. Max Cutting 
Tar ye We have teams available to undertake Rapid ne Mg as is 
erie 7 ; . ee : r.p.m. Motor 28 hp. 
if ‘ 2 design, detailing and development in OFFICES TO LET. weight ” tons. 1951-2 mete 
a! he Wee WANTED. the following fields: excellent condition. 
bere ys DESK ACCOMMODATION AVAILABLE F. J. EDWARDS LTp 
i> Mechanical Engineering West i a suitable for — oe “0 i 
u Ww! r own ext i Euston Road 
oom Meee AND OFFCUTS. 10 10" 246. ae ee | Aeronautical Engineering payable entey in’ atvance including heating, ‘ EUSton on om 
4," : tities, Cash Pavment.—DYAS & FOWLE, | ng, nes, etc., and usual offices. 
oe MOC DOUN ROAD NWA Mal. 2711, 5177, | Special Machines and Projects Welbeck 7547, wis 
TA ws Se G 663 | Servo Mechanisms and 
$3 q Automation 
4g A WANTED. Mechanical Handling 
“ ‘ NEW OR SECONDHAND MACHINE Plant Layout MACHINERY FOR SALE. FOR HIRE. 
1a oe wife, a6" unde Rrigt*°o"h. "nd | | Production Tooling Ete. 
; ~ 4 ights, 36 in. under bridge. : 
3 4 Driller capable of drilling and reaming up to We pre Aad = pag a MASTS sand A 
t te # mS Tp aga The conception, design and 5 RRLLMAN'S, 21, 1, Hobart Hove use, Gresvenes Part 
: STON FOUNDRIES, LIMITED, ” NEW ELDAIR MODEL O ALLIGATOR G73 
a," HIGHFIELDS, te on development of * BLUEBIRD ” wasa SMEAR. 12 1m long blades, om wheeley 400/3/50. 
» ta BILSTON, STAFFS M 205 special project undertaken by NEW ELDAIR CUB SHEAR, cap. 3 in. by } in. 
> . flats, 2 in. bar; 400/3/50. 
{ COLES 5 TON OR 6 TON CRANE wanted, NORRIS BROTHERS LTD. RUSHWORTH NO. | SCRAP SHEAR. , 
j t A, lorry mounted considered. Must be cheap.—BOX Capacity } in. M.S. plate; 400/3/50. WHENEVER You Re 
, Pd M 62, Offices of ENGINEERING. 53, VICTORIA STREET, 8.W.1 7 yoy ee on = cuts STUMPED va 
7 up to 2 in. 
— TEL. ABBey 5444 — 
SINGLE ENDED PUNCHING AND SHEAR- 
4 SURPLUS STAINLESS STEEL. Purchased | — MACHINE, } in. M.S. capacity, with REMEMBER 
g 
Strips, Bar and Tubes. Please quote sizes, 62, CHURCH ROAD pol 400-440/3/50 
finish specification —THE — M LBERRY 
' COMPANY, 223, St. John Street. London, E.0 BURGESS HILL, SUSSEX. THOS W WARD LTD 
ha ie ct oss TEL. BURGESS HILL 3656 a "» 
} Geei| | ALBION WoRKS SHEFFIELD 
’ » "Phone: 26311 Grams: “ Foi 
aes, BRETTENH 1AM House, STRAND, 
‘ "Phone: Te, oc 1515 (12 lines), 
ee Patel WORK WANTED. ( 
Ba, AGENCIES. Remember — Ward's might have it! 
’ - 60 
lect’ |s } CONTRACT DRAWING OFFICE REQUIRES | | | ENGINEERING AGENTS wide experience and 
» all types o ci excellent connections, are prepared to follow u 
} Struct. Design and Detail. A.B.A. TECHNICS, | quotation in the South Wales area.—BOX G 551, pane eB ee 
‘ a 672 | Offices of ENGINEERING CINCINNATI No. 3 Dial Type Vertical Miller. 
i | FARMER NORTON 4 in. Centreless Bar 
' ’ ‘ aS RS Tee ‘ 4 . Turning Machine 
| WARD, HAGGAS & SMITH 5 FT. FACE- 
} FOR SALE ke 
These an many 0 er modern motor machine 
; d tools available po By Send for list to: TH OSs. Ww. WARD LTD. 
AB) FIVE TONS CAPACITY THREE MOTOR B.C.S. H. BELL (MacHINE TOOLS) LTD. | ai gion works | SHEFFIELD 
) ay : TYPE, UNUSED OVERHEAD ELECTRIC) scniiadinnh WALTER STREET, LEEDS 4. Tel. 63-7398. ois 
} / TRAVELLING CRANE by Vaughan, 33 ft. span, | 22900 BABCOCK & WILCOX C.T.M. STEEL G 649 
Wik pendant —, ore ard, ae — WATER TUBE, 260 Ib. with Super- 
an ae 18, DUMFRIES PL PLACE, E, CARDIFR, ” a 7 Grom, Chstagrate Stabe. PEARSON 
| +. + TEL. | | 5,000 BABCOCK & WILCOX C.T.M. TYPE ELECTRO HYDRAULIC FLANGING 
i : ‘ WATER TUBE, 180 lb., with Superheater, 
| B.CS TWO tase Torin Tene mene 20 TO $00 TONS. COMPANY MEETING. 
i ° ecto | wan ea use. 250 lb. with Senior Economiser. ipBabust alLweled” contruction incorporating B ARTON & SONS 
1 TWO. 16/20 RUSTON HORNSBY 30 FT. BY 8 FT. 6 IN. LANCASHIRE by Yates ‘. 5 Son ina 
Re dle DIESEL | USconorives, 24 in. gauge in first | & & Thom, 160 lb. All mountings. Ss ; 
i? ‘ class condition. , CASTLE STREET, CARDIFF. i a 
3, CASTLE STREET, CARDIFF. - - NEWCASTLE-UPON-TYNE, 6. 
| ry he TEL.: CARDIFF 29246 L 891 | TEL : CARDIFF 29246. L 890 (Tel.: No. Wallsend 64081.) @ 651 o a F 
’ | . 7 . 
a eman aintained in 
| ; Z | 
‘ | 
beter B.CS. LOCOMOTIVES pg a 
| ‘ One secondhand 14 in. by 0-4-0 Saddle Tank Loco- ° 
. Ofna. set. sin onda) volte, D.C, complete With motive, in good working order, by ANDREW edwards P 
=, si MIG) | abet Trace elfort 14500 1, Boer oor 
IESEL ALTERNA- | x anc tu ractive effort 
a te hase, 60 cycles, | pressure 169 pst BLISS NO. 2 DOUBLE SIDED DOUBLE) the ordinary general meeting of Barton & Sons 
} 423 rm. complete wi “One secondhand 15 in. by 0-4-0 Fireless Locomotive CRANK PRESS. Pressure approx. 45 Ltd. was held on June 14 in London, Mr. A. H. 
. ONE cw. PAXMAN/CROMPTON | goed woriens foe pod ANDREW BARCLAY, Stroke 2 in. Between uprights 28} in. Weight Redfern (the chairman) presiding. 
4 PARKINSON DIESEL anne” tae onan” | Maximum storage steam pressure 150 p.s.i. about 45 owt. — ne is an extract from his circulated 
complete with’ A ; : NEW BESCO UNIVERSAL SWING BEAM | ***%men 
‘ ONE 00" K.W. GENERAL MOTORS) BOX FORMING AND FOLDING | I am pleased to tell you that the demand for ov 
HOUCHIN DIESEL ALTERNATOR SE MACHINE. Capacity 40 in. a. by 11 s.w.g. Max. ucts has kept up in =e — 
400-440 volte, 3 phase, 50 —, 1500 rm. | . lift of beam 6 in. Min. size of trunk formed increased, with the result that trading profs 
on. with wee ioe Be. DIESEL round the beam 9 in. by é in. are ere higher at Pe. 563 hg my! stiies oF 
‘ ALTERNATOR SET, 400-440 — 3 Messrs. BOOTS PURE DRUG CO. LTD. CARDIFF NO. 9 DOUBLE SIDED POWER nonaal vincluding os phy — 
wo 50 cycles, 1000 r.p.m., “complete wi ‘auxbiares, Head Offices: 39, Station Street, Nottingham. PRESSES. Motorised 400/3/50. At om Map - eon, - t 4 24 ie ae 
ONE an KW. ‘SENTINEL/LEROY DIESEL attention of Mr. R. . Sykes, Engineering OOP gs2| fitted with ery g pe vertical mandrel profit of £358,058 compared with £200,487 for 1064. 
mn 4 n. dia n. a 
; ALTERNATOR SET, 100/290 volts, i tilting action. Can be used as standard double- | After allocating £118,254 for, dividend, pe add 
sd 60 cycles, 1500 a. ‘complete with A eo sided press with pm 3, of approx. 4° jou. cute Batons aaah Sone st sae 
n. ’ 

TWO fo K.W. HILL & CO. JDELCO DIESEL Corea. pee uprights. 304 sO in’ * Opening “in sunken | 0 General Reserve and £33,023 added to the cart? 
rom cmp rik Atala yy, | SAMOATRRACH BUIERIN SS tuna | thiols by 20h. oh Tk dn Se clin Gib niietrctng tat 
{ * Ca Gas CARDI "= soap | TORIES. Eré.—wn BELLMAN HANGARS,|NEW BESCO SLIP ROLL “B” HAND | dividend of 15 per cent. be paid, which togeti 
TE | LTD., HOBART HOUSE, 8.W.1 @648| OPERATED GEARED BENDING ROLLERS, | with the interim dividend of 9 per cent» oi ve 
' Type F, Size No. 10. Capacity 80in. by 16 s.w.g. 20 1 cent. for the year; this compares with 173 Pe 
4: ‘ “ mild steel. Dia. of rolls 34 in. for One Peer bet Year, whic! 4 = y the free 
| ; ROBERTSON GEARED OPEN’ ENDED | scrip issue of one for six. a 
DY cla}! , OVERCRANK GUILLOTINE. Motorised Towards th the end of 1955 we acquired the balance 
; 4 a Al LW AY TRACK 400/3/50. Automatic hold-down, adjustable | o¢ the shares in the Canadian congeny, De an 
+t , gauges. Capacity 12 ft. by } in. Tubes, Lid. —. Compa: ny, has ae oe 
i extensio and will 

: . RHODES GEARED users 60. Capect iuctive capacity have become necessary and 
SP eS ee FOR SALE. MACHINE. Motorised 400-440/3/50. Capectty Productive capac "2066. "nthe eat) art 
tas 454 18} MILES SECONDHAND RAILWAY TRACK, Waight Bd. a cirles up {0 68 i | 1008, we ~~ and although we ae en 
: 4 a A. 
eit et, ex Main Line, comprising 2,000 tons secondhand relayable Photographs of the above are available. ee ee — os abe & Conduits 
: Aa Bullhead Rails 85 lbs. per yard section, lengths chiefly 45 ft. MACHINE TOOLS, NEW AND USED, i 
, > with all accessories. Good secondhand relayable ‘chaired Of Every Description. Attractive Prices. the year we built an entirely new taetory 
' sleepers to suit. Walsall for The Premier Aluminium Casting 
Material is available for inspection in the Southport area. ¥. J. EDWARDS LTD., = remnoved | > whole a A oF age pty me 
THOS. W. WARD LTD 359-361, EUSTON ROAD, earns nee ttive capacity and land is available 
° ° “9 LONDON, N.W.1 for extensions. po 
Mi Telephone : EUSton 4681- 3771 ; for the year 1956, 
“SHEFFIELD. ee Ce was eee ge cmd Se 
: m it0 LANSDOWNE HOUSE, 41, WATER STREET, | industries but fortunately we have not yet expe 
BIRMINGHAM, 3. enced any serious as wise 
Telephone : Central 7606-7. G 552 The report and accounts were 0p : 
Lonpos 
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FOR 
NEW ZEALAND 
RAILWAYS... 


Overhead view of complete underframe 


BUTTERLEY 





Class “F” 
Underframes 
and Bogies for 

Brake Vans 






Bogie for brake van 


The underframes have been built for operation on 
Close-up view of handbrake end 3ft. 6in. rail gauge. The length of the complete 
underframes over headstocks is 30ft., while the length 
over couplers is 32ft. 84in. Wheel diameters are 
2ft. 6}in., on tread. Westinghouse air brake and 
handbrake are fitted. 


Tt = BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND :: Tel: RiPley 41! (9 lines) 


LONDON OFFICE: 9 UPPER BELGRAVE STREET, S.W.1 Tel: SLOane 8172/3 
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At the next corner, or the next-but-one, our 
lady driver will turn to the right (or will it be the 
left?) taking steel with her in a multitude of forms. 
Body work, chassis, engine, the wheel she holds, the foot 
pedals she sometimes uses and many other components 
are made from steel—more often than not, Steel by LEE. 
Our daily output of cold rolled strip, bright drawn bars 
and ‘“‘Trubrite”’ stainless steel feed the production lines 
of leading automobile, motor cycle, and bicycle 
manufacturers. Limited only by the fields in which 
steel is used, LEE’S products feature extensively in 
well-known domestic appliances, cutlery, and kitchen 
equipment manufacture, shipbuilding yards and 
aircraft plants, etc., to name but a few. A word 
out steel with LEE of SHEFFIELD will be a 
© the right. 
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HEAD OFFICE AND WORKS: TRUBRITE STEEL EAR SHEFFIEL 
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An Atlas Copco LSS 8! Disc Grinder fitted with one of the new 
nylon-reinforced hub wheels smooths flame-cut edges on a 
heavy steel plate. 


ay 





Make the most of 
New Developments in Abrasives! 
Taking off excess welding material prior to sanding. New hub 


Recent developments in abrasives now enable one man and a nylon-rein- wheels are capable of tackling more than 5 different notching, 
forced hub wheel to tackle more than 15 different notching, cutting and ee 
dressing operations without once changing the wheel. In trimming castings, | 
for example, feed-heads and gates can be cut off with the edge, while mould 
marks and other rough patches are smoothed off with the face. The new 
type of wheels are certainly versatile, more productive and time-saving. But 
they do demand a grinder capable of high speeds and great power if you’re 
to benefit fully from this new development. 


The Atlas Copco LSS 81 High-Capacity Disc Grinder has the speed, has 
the power. The new vane-type air motor has ample power to maintain the 
peripheral speed of 15,000 ft./min. necessary to obtain the maximum out- 
put from these wheels. Yet for all its power it weighs as little as 11 Ibs., is 
quiet, simple to operate, cheap to run and safe. 


An Atlas Copco LSS 8! Disc Grinder cutting through piping. 
Make the most of the new developments in abrasives. This grinder realises the high-productive potentialities created 


by recent developments in abrasives. 


The Atlas Copco LSS 81 High-Capacity Disc Grinder does! Socal 





tive that man an Atlas Copco Disc Grinder 7»: ss «: 


1s Copco is the world’s largest group of companies specialising in the WRITE FOR FREE LEAFLET AND DEMONSTRATION TO: 


lopment and manufacture of compressed air equipment. It embraces Atlas Copco (Great Britain) Ltd., Beresford Avenue, Wembley, Mid- 
y-one Atlas Copco companies and twenty-four agents, manufactur- dlesex, or your local Atlas Copco company or agent. If you have 
r selling and servicing Atlas Copco equipment in more than fifty difficulty in finding their name, please write to Atlas Copco AB, 
itries. Stockholm 1, Sweden. 


tHe MAtlasCopeo crour OF COMPANIES 


Manufacturers of Stationary and Portable Compressors, Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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"ihe perfect solartiom -_.. 








Errors in the alignment of connected shafts, are, generally 
speaking, unavoidable. Even under exceptionally 
favourable conditions when shafts are correctly aligned 
at their installation, working loads must eventually cause 


misalignment. 


The Moss Gear couplings are the perfect solution to the 
problem of retaining efficient connected shaft operation. 
Intensive research has enabled us to produce a coupling 
that not only balances alignment, but also permits free lateral 
float to the shafts, thus enormously increasing the life 
of connected machinery. 


MOSS | 
GEARS 


THE MOSS GEAR CO. LTD - CROWN WORKS.- TYBURN- BIRMINGHAM ‘| 


Phone — ERDington 1661-6 
Grams — ‘Mosgeor, Birmingham’ 


